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1 

Mil. K-fihtcmm=f-^\mB.'&m^mttm^. 

^ffi;fj5/X7-Afi:*jv^T. 10 

mm.m7—:f)vtmm'fv y^mmm.mT~f)\yf^ 30 

mw^mm^^^-y^m^-rmm/^^-y^^^m^ 

mm-:^')y^mi. mmmm^i^-y^^^m-^f^mm 
^^-^-y^K^L. mmyvy^mmmm^T~-:r}]y:^ 

m^^xmmmm^n-orcm(Dmm^^-$'-y\cm-3i^r. 
^(Dmmm^m^^zmmmimi^±(Dmnmm^mm\: 40 
i^±im^^tircmw^^-y(Dmnmm(Dm^MiiL^ 
nrcmm^^-^-y^mmmmmirnxmBitLfc t ^ 

Mi3>^y y^mm^mT-f)i(DmiE^n^ c t^w 



000-50072 

2 

mmmm^^-$'~ym^-rmm^^^~y^^^m^ 

MfEx+^-fa5ti> mmmm^'^^-y^imfvy^u 

TtmrnicBi^ Lx^m Ltcmm/^^- ymm^m^m 
D> m^morc^m^^^~y(Dm^m.'Dm^i:rs^>6 
mm^nxi^^mm trj:mm^^^ - ym^m. d m 

y^mm^mT-^)]yt^^i,tLxm2(D^mm 
)vmm7.^^i-mmm^mT--/)Wdifvy^^ 

tHiti-yT^Tho 
[0001] 

m^frLxmmBj^mm(Dfv y-^rnxmrnmrm 

[0 0 0 2] 

}vmmBis.mmxii. m^jimmmm • mmmticM 
Lxt>mw^ti^c tt^'Z^x^^o tc6t\ mum 

mm. nutt ((Dmj) ^mmu mmmm^r-fji^ 

xwiE^n-Dxi^^o 

[0 0 0 3] ^tcs mmBfimmicmm^tatiir^tciib 
mmmmmmicisi^^x^. mm^mm^^Lxi^^^ 

^m^s mmT'-^ii. mmmm'mmfHxmm^m 
Mm-:^jim^^xmmmm-^ri. mm,\mm^^ 

[0 0 0 4] -yj. mM¥9- 14 19 4 ZWjkm<D 



(3) 

3 

-So 

[0 0 0 5] Sfc. #Pi¥7-2 6 1 4 7 9^1^11© 
[0 0 0 6] 

2 Wh-^mm^WtMifi^ Ji i: j; i: LT. JK 
T(DP.gm^*^Sofco 20 

[0 0 0 7] ^uc. zn(Dmm^wt^i^z.t\c^ 

■r? feB#ffi^^!!iS*ST. Y M C K PB 

^Wf'Vi^tl^ fci6s ffl#J^fiicg«F*J© Y M C K Pi 

[0 0 0 8] ^2 {el. 2 llIc?JPil@^g|^tf 3 fci6> 
[0 0 0 9] $fc. #M¥9- 1 4 1 9 4 2^i^^« rgi 

t <t § EP®Ja°nM(DfgT"^K <- J; ^ tc^g-e 1 5 J; 9 1 L 40 
[0 0 10] ?6fC. #l3¥7-2 6 1 4 7 9^^|g 

fCo 

[0 0 1 1] *l|B^{i±He{C^*T^5tlfct.cDT'fe^ 
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[0 0 12] 

m^m^ fcB^r- xsmmn^m.mti-^ ^xtshtc 
X. mmy')y-^m\ mmf-^<DX±%}iLxmm 

^Wih. mmmm^m:i^LxKtihfmm'f~'^<Dm 

mmmi'ii^mmmt^f^) y^mmm^mr~'7i\^ 
wxmmmwf'. mmT^^^^-ftixmh- 

fi^iE>fvy'^mmm^m'T~f}]^^x±iu mmxmm 
mmmT-f)]yt^!^Lx'jEMLrc-^mm^my'~f 

m^my'-yjim^'xmmn^mmt^iKtiLrcmm 

[0 0 13] $fcx mi^m\m^m^mr}y7.Th 

m^m\Mm<Dm^^]^ti'y7.7-L.\z^h^x. Miaa 
*i5§iis^gix-:/;i/{i. mmmi.\^is>\^xmi(Dm'mm 

myv y^mmm^^T'-^^i^t^^i&bx^i&Lrcm 
[0 0 14] -^Tc. mt.m3ic%^mmb:hy^Tk 

It. It^Si $fcii2l5®®a^fcB;'3>-Xf-A{cfci/^ 

/^^-ym^tmm^^^-ymMm^L. mm 
fv y^mt. mtmm^^^-y^^^mii-^iimm^^^ 
-y^xtiu mm-^^vy'^mm^mT—ffi^m^^ 
xm^mfr^Tcmmw^^-yicm-^i^^x. mm 

immm^'Xn{imimm^±(Dmmmm^mmtu 

icB^-stimm^^^-y(Dmmmmmmmmm 

mm^^^-yommmwi^m'mmxmmitbrz f^om 



(4) 

5 

-So 

[0 0 1 5] $fc. mMm4Kimsimtitiiy7.TL 

^^xmrnmcB^ LnmLtcmm^^^ - ymm^m lo 
m^m^rcmw^^-y(r)m^mm^^xxs 

^mm^nrfj^^mmtr^^mm^^^-y^om^M^ 

[0 0 16] $fc. m^m5immmiii±i/7.7'L. 

tmE-/') y^mmmmk7—y}\^}L^^^Lxw.z<D 

T-fMc^mimmimhtc^cD-x^^^o 20 
[0 0 17] tfc. m^mQim^hm^^tii^xT-K 

V y^mvmm-y^it^-^i^LTmzo^-^^mm 

[0 0 18] 30 

wm^mm}i\.xwm-mmL axT> mem. 

« ii L T 7" u y ^ 3 y h D ^ffl 1/ ^fc^'a■^M t L 

[0019] mm<Dmm 1 ] ^©j^ 1 cotaftai* 

y?it. fv y^m^^KiiLtc^v y^mmmmT 

[0 0 2 0] JWT. mm(Dmm i fiDB#tB;b->xr At 
<^m.mm\o'f^)y-^ziyYu~=7 imwm^ 50 



#^2 000-50072 
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(3)-i B#«jg (Pgl^tt) (7)Si&|5iliMiE 
(3>-2 ftfiflOffiiE 

®fv y^mm^m^-f}]^oyimyfm 

[002 1] (^g£<Dm 1 m^mcDimmi^ 
m 1 ti. mmmm 1 ©rs^^/v^^n 1 0 1 (ommo 

fp^mcmm^nrcBMni^tLx<D4> 1 2 0 Cmm] 
(o^m^jft» (OP 0 F'^A 1 ozommiat. 

mF^A 1 0 2(i!)^ffi^0«-r;5^«^-v->'> 1 0 

3 1. -mwrnstiTc^yti^Y^L 1 oz(Dm^±ic^- 
mwu-^^mm^Lxmmmm^m^ir^ u-^m 
^io4t. mmmmic^^vi—^m^Lxmmu 
hf-m^'mmm^m 1 0 5fc'j;t>vxD 

-Y. V-lfy^M. >'7yC(D30CD;^7^-ii{iSHl 

0 6. 1 0 7. I OSt. 0Z±1<C1B^ 

1 0 9 M4ir^K?'^;l' F 1 0 9 {cfe?«i±*MPT 
^v-UTXP-^ 1 1 Oi:. K¥^®®7tei*F^A 1 0 

2 ©Affile se^s F *it*-r ^ V y <^ss 

1 1 1 i:. e¥ti©^)teftF^Al 0 2OSffilcSS-r 

s«i^^its-r^^«si5i 1 zts timwin^nxi^ 

-So 

[0 0 2 2] $;rc. ^^^^)\^h 1 0 9{c{i. IE?? 

tifcF-f-fi^iaiSfficK^i-^WEE^Mn-rsfcJ?)® 

g^/W7XD-^ 1 1 3feJ;CfaHiJt£fc^¥^{cSe 
Lfc hi—m^^ U --y^t^TcUKD-^fV F ^ 'J 

y^^Bi 1 Atmm-^nx^^^o 

[0 0 2 3] mm'^^?\^h 1 0 9*^6PM^nfciB^ 

ift^a^-r^iiE!-^;i/F 1 1 sompfliiMc^i. ^:^ 
-m^mm^i^^imZLxmrnt^^mmmmi 1 e*^ 

It. mB,hu^i 1 7f}m^)itiif^j>nxi'^o 

[0 0 2 4] U— Tt^^^ 1 0 4c?)±gpti3;. 

y'z^^jimmmi 0 i©±^tcEB?tifcig^««^ii 

LX(D=iy^ ^ hif'yXl 1 8. dOny^^ F;*f^X 
1 1 8±(DJg^t^S)t^.mt-r^S7iev>':/l 1 9*^ 

st^?.n. iii^*^s®H*f)t;&E*f55-i 2 ifcj;o 

TS^b^X 1 2 2 \cm^. ymM^^Xh^ CCD 
(Charge Coupled Device) 0)^ 
;^~-y-\zyV-7U^ 1 ZSlcX^^-it^o CCDcDi'^ 

^{ijii#j!aagi5 (03#M) ^mx. u-^^^^i o 
[0 0 2 5] ^t. ±E«?ist[*i^?n5Mai?^^i« 
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mt^o mzic^t^vimm^i^. ^^-^yum^ (c 

PU) 1 3 0^11;^. CC^^^MWl 3 OtcMbT 
ElfS®ROMl 3 1^3<fct?RAMl 3 Zm^n-^tlX^^ 

-7> I /O 1 3 3 >&/rbT WlfJfe^^flfiJM 13 4, 

13 5, yt^^y^ 13 6, ^:^-^ig-^ry■9- 
13 7, mm^y^ 1 3 s, 1 3 

9, Ht-ffll&SiESl 4 0, ffjp^K?'^;!/ Mgijgp 1 4 

1 , ^{'pgp 14 2, wm^mm 1 4 3 *^^-n^ngic 

[002 6] C JIT, if)fe^3^KiIgP 1 3 4 {i, \y 

Sfc«?g|HlSgl 3 5«, ^m^i'-v'-v 1 0 SlcMLT 

5, 1 0 6, 1 0 7, 1 0 8te)ttfLTilf^mE®il#/^ 
-^TX^i^Xs *^o/W7Xn-^l 1 0:Joj;a^i:/^ 
^7XD-^l 1 3fc^^LTrrS©fe¥«ffi>^^^^fe 

[0 0 2 7] Sfc, Tt^-ty-y-l 3 6ti, ®)t{*K9A 
1 0 2tD^?mcDM*?t3figi2«2n^^7t^^'>!i--F 

f), mt{)^Y^k\0 2±.\m^tn^m\f^'^-ym 

[0 0 2 8] C(D'9t^-^y^ \ 3 Qt^'t^(DWm^ti^^ 

[0 0 2 9] ?e>ic, h-f- MS-fey-y- 1 3 7 \t. mm 

SHI 0 5~1 0 8ti3l/^T, ilfiSmi 0 5-1 0 8 

^h:*-— S^ESSi 4 olcBiira-rsStg^mTi^So 
[0 0 3 0] m-t>^ 1 3 9{i, 

[0 0 3 1] ]l#gBl 0 5-1 0 8 (flL, 02T(i 

mmmi 0 7cD*^;s:^-r) f^icti-^-n^nnh:?--* 

j;oT«r#5n, mM7^')-y2 o i±t\ iimwj 
g|5*^2 0 2 1 j;oTxy-^±{cjSi^±tf sn^jiMij 



(5) #112 000 5 0 07 2 
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[0 0 3 2] ijSjt, H3©yP'y^Hfca-:5t/>T, It? 

a 1 0 1 ©H^®aa5 (x+^-f • I pugp) *jj;i>v 

U y^gPt-DI/^TiJJB^-r^o HlC431/^T, 4 2 0{iX4^ 
i'-f, 4 0 1 {iv-x-xV ><:^?liE[lIS&, 4 0 2 

^ i- y ^mm. 4 0 3 {iiBfiy * U , 4 0 4 (iiB^^j^ 
m@il§, 4 0 5{iMTF7^;^^, 4 0 6{ife^^UC 
RMSESS, 4 0 7 ti^^SiES, 4 0 8 iilifiSni 
10 y diBg, 4 0 9 {iamsffly y >^ y ^lEllI 
gs, 4 1 oaniiMaiHigs, 4 11,4 2z\t-(y-^~ 
7X-XI/F --tix^/^, 4 1 zimmimmf^) 

y^y axifynriyy S^mSS, 4 1 3tty 

yy^, 4 1 7{ii^XrA3>'hD— 7, 4 2 1, 4 2 

2 \i.^in^in/%^-y^m^. 4 2 4 {ixy 7^9111 
rmm-T-^^liiij-r^Mmut ltoj^x h a y tf 

a-t5J^^L, 4 1 9l<i.t^Xhay\£3L—Si 4 1 8*^6 

[0 0 3 3] ^-LT, X^^-V-f 4 2 0, >'x-T^'>^" 
ffljEllliES4 0 1, xy7Ma0^4 2 4, 'l'^^^f-7x 
-XI/F 4 2 3, X4^i':^y^^IHIS&402, B^^ 

^ry 4 0 3, B#^'-|||HlSS4 0 4, M T F 7^- 4 0 
5, •feSmuCRMaiH|g§4 0 6, /^^-y*-fig[ElgS4 

2 1, ^^ieii^4 0 7, mmmx c^yx-rh) ihis§4 
0 8 , BMLSfflt/y y^ y WJEm 4 0 9, mmm 

30 |iIgS4 1 0, CPU30, R0M3 1, RAM32[<:<t 
■oXX^^t ' I PUSI5 (*fgB^©x*■v:^gP*5J;tfa 

x^uyyuns:) liiEiiii?§4 1 2, :/yy^4 i 3, i 

/F •■bb^^4 1 1, i/X-f An>hP— ^4 1 7, 

'^^-y^msA 2 2tj;oT7y y^gp (*^B^® 

[0 0 3 4] «3fr^Mm{i, *^-X4^1't4 2 OlC 

<t R, G, B \z^-m--^nx-mii lt 1 0 if 7 

40 ^f) ti, >'x-xVy^||iE|5]SS4 0 1 

^r[nI(DA9*W?tl, 1 OH'-;/ hiM^l?ffi;fj?n^o 

[0 0 3 5] xy rmm^A 2 4 Tfi, EiSMS^tf 
■ox\^^^mm9—^mMp^<DZ(Dmmcmt^-h-^^% 

mmmmic. ¥E, mmmm cmm . mm 

m. ^'y^'^/'xy h, m^-^y. mm. mmwmmrj: 

50 |5g^g^x-7';l/ftif©BMia/'^9><-^f*^n 
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[0 0 3 6] ^y^-7x.-X (I/F) 4 2 3{i. X 

1 it^^fvy-^ayhri-^ (mmm^m) a 1 9 

[0 0 3 7] S/c. X4^-vty^^|Hl^4 0 2Ttis X 

4^■v•:^420A^6 ©M^K D mmfmimf—^ t^^m lo 

§o MT F 7^';i/^f 4 0 5Tfi. >--v-7'Siii#-^y7 

[0 0 3 8] Sfc. C R^!iaiHll^4 O 6T{i> 

feffliE{!!MgP<!:. YMC(D3fi*^a^SSP43-^B k (7 20 

[0 0 3 9] 

[^1] 



' Y ' 




' a11 


a12 


a13 


M 




a21 


a22 


323 


C 






a32 


a33 



[0 0 4 0] ecu. f%-R, /^-G. Bti. R. 
G. BcD^liC^^-ro VhU^X^a i j \i.Xi2^h 

Y. M. C{i/^-R. ;%-G^ A--^ (SfciiB. G. 
RTt<fel>) (DrntP^M^^Ctif-^^^^o 40 

[004 1] u c RMa^i^s^fflv^T^llM■r-& 

Y' = Y-a - mi n (Y, M. C) 

M' = M-a • m i n (Y, M, C) 
C = C-a • m i n (Y, M, C) 
B k = a • m i n (Y, M. C) 

±S{C*5l^T. aaUCR«M^9^46^^itl:\ a = l 

o^i 0 o%ucR5!iat^^o aii-^{t-efeav\ 
i^?lggpi?{±. aiini:3fi<. /N-Y •7-1' hgp 
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[0 0 4 2] ^^IH]S§4 0 7 l:-{i»gfg*^t-7fcn> B 

fiipx u x-r h ) 4 0 8 y tf- h^a^s: 

[0 0 4 3] ifflmfflffl:/'; y lfiE|SIIJS4 0 9T 

i:fe-et^o iiifiM;g:/ui^^yiSiE0K4 0 9{*. 

tu3zEL/cxy 7^30814 2 4*^fg4L/c«fa^li:>it 
iSLT«f)mRrtl&^* (-|?!ji:LTl 0*) <Dm 

IV) ^mr^o c(Dmm^wr-^Mt. mm- 
R i^wm . mmm. 4y^i/j,yv. m^-^y. 

[0 0 4 4] m^. mm^mm^4 1 o-erv-tfMas 
fcii/'^^-ymmtiinhti^o mmmmms^4 1 ocDtn 

ijii. mmmm^ i / 2 icrif^ kit. 2 a*i;^<?Dx 

B^'T— ^/^Xtt. 1 6 tr7 hcDifg (8 e -y hcDH 

[0 0 4 5] \/Y '"tly^^Al \ X+i'-f 4 2 
0TM^ii^f£B#■r-^^^i^^X^r3y^fa.— ^J4 i 8 

>t^X^3>lfa-^ 4 1 8a:fcMCiH#5aa£B*->P. 
(Dm^f—^^-fVy^ A 1 3-efU*■r^fci6^D«D^ 

[0 0 4 6] mmBm'fV y^ y C/nn^'y) MiE 
[HlgS4 12{i. I/F --^^^^^4 1 1*^?.CDB^M# 

^nis^^r-T";!/ (^^B^coT'u y^mmmm.Wr- 

[0 0 4 7] |u^LfcJ;9t^i5i<?5J^.^ll?{±. I/F 
•-bb^'^4 1 K HfiJ^fi!cffl:/U>^?yffliEliISS4 1 
2s 7'U>'^4 1 3fej;CF>'XxA3>bD— ^4 1 7 

'^^^)y^wmm^^x^^. X+^:^. ipua?i: 

(is jj-vXhn>'b°aL-^f4 1 8 5b^5cDBMi^-^7°U>' 
^Jrnyhn— 74 1 9*jiLTI/F •■feL'^^4 1 1 

\^Kh\.. w^B^m-y^yy^^msM^A 1 2tj;D 
pgis^^L. -/u 4 1 3 ic^^)mmBh^^nv c t 

[0 0 4 8] &L±<Dmmfmm (x^^i- • i p ugp) 

{iCPU3 0{Cj;f3M»?n^c CPUSOfi. ROM 
3 1 feitfRAMS 2*5j;t;x4^i'■;^ • IPUg|5Ci#gP 
J:BUS 4 2 5;&/rLTgK5nTV^^„ Sfc. CPU 
3 0a~>y7;H/F«:aUT, S/XTAn^hD-^ 

4 1 7 tmm-^tixiof:). mimi A 2 mzmm) & 

if*^e)03v>'F/!)\ $^XxA3>hn-^4 1 7^a 
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2u 4 2 2 mn^nmmmmm. mim&§mm 

[0 0 4 9] ■rrj:t)^. 04t^-r<fc'5t. gm±©jH 
mt^tmU xU7J(iaiiIi?S4 2 4*^6xiJ7M^% 
SS4 0 2. MTF7-i';l'^4 0 5. &gMUCR[HlS&4 

0 6. B^iqi[iiJ^4 0 8. a#maffl:/U >^ yMlE 10 

111884 0 9. |ig^S!iai5lSS4 1 OT^lffl-r^/^v^-^ 

iEllliES4 0 9. |igifflSaSlHlS§4 1 O^PL<0>j^-r^o 
[0050] MiMSfflT''; y ItlEllISS 4 0 9 F^T 

xu7maiHiss4 0 2t)■^^<DJiV7m^^7'=l-^ 

mmmt. ic^ommot. wmB.(Dmmit. 4y 

[0 0 5 1] iiit5!iaffl:/Uy^^y«IE0IE&4 0 9-eK 

4 1 Ococfi-eSCPx'J7ff^t^>fJS?-ii:Txa-^'2li: 

ofcm ^MiUiStMaaH^ftdo ^MMScMaa. 

[0 0 5 2] mm^mm.(Dmmm&s x^-^sicj; 
M^^ifDffi«if«cs-^\^T^'f'yi-e*^*\ * 

y2{Jij^a'/f[nit 1 B*s^^»t-^D§;^?.n 

•7i'>'l(D-r-^{i-bb^^3<DTMfcffi«T«F 
IFOCFirst In First Out)^^: 

vic-mmcw^^n. 94yi ty^yzoyf-^t)"^ 40 

I/F--b^^^4 1 1 fcA:d^f-1±-5Ci:?b^'T^'5o 
[0 0 5 3] ^t. 05>&#BgLT> ^-r^^K 

^isiiigSfco(/^TiSHji-;So CUT. «^3A^ja?g^ic 

li. 18. 6 [MHz] T'SD. 1 H^O^SEtP^ti. 

5 3. 8 [nsec] T^:^fr^o Sfc. StTyKD 

7 ^ 7 «y yr—fJl ( L U T) 4 5 1 T 

[0 0 5 4] /^^l/Xili^iSlHllS (PWM) 4 5 2-e8ir 50 
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/^^l/X^tcg^^n. (PM) 4 5 3T 

Tfu 5 tr -y h -e 3 2 ^y-^l3/b^ff fctl. b-1f 3^ 
-r;*--K (LD) 4 5 4*^^5 nfcM^ta-rJV^T^ 
ytt^o 7*hr>rT^^ (PD) 4 5 5l?5g7t?£a^ 
^-^j-U 1 F-y hStaiJE^tf 9o 1^— fT^O^S 
amm^ttiaitfcs if«y h (2 5 eg: 

[0 0 5 5] $fc. 1 mm(Diz^-^icnu ^mmiji^ 

MU 1/e' lciig-r^J;^<Di|Bi;LT^g?n-S) 

a. 9 0 S$ L < a 8 0 %T-S^o 6 0 0 D P 

K lia*4 2. 3 [/im] Tii. e'-Agti^^fi7a 

i«i5o [/im] . iJ^s^^iRieo [/xm] 
[oo5 6]*fe, m4<D9^yi. '7^y z(DmBf 

[0 0 5 7] <2mm<Dmm\ofvy^=iyhu~9 

cmwmmm) (Dmmm^ 

me^PMLx. mm(DBmi(D~/vy^ayv 
D-^ (TOjwsH) (ommmc-D^^xmrnt^. 
msii. :/i;>^3>'hD-^4 1 9^tpj\j,tLx. m 
:/uy^3>'hP-^4 1 9(Dmj^t. fvy^-jyh 

[0 0 5 8] m^<Dm<. ':fvy^=iyhxn-^4 1 9 

Kit. 'pr^<tt>i-h(Dt-xhay^:t-^ 4 1 S^ii 
tfw^;^«¥ill 0 1 *^gM$nTi/>^o 

SS^. yjy^3yhn-^4 i 9tMLTEPfiliJ^^ 

Si 0 i{±. mmLrci:^icyv y^y-yi^y (~fvy 

^i:vlcfS:-jXl^^o 

[0 0 5 9] 7"U>'^3>'hn-v4 1 9l±. t^Xh-^ 
y^f-7x-X12. CPU W:^^J!iaSB) 13. R 

AMI 4. ROMi 5. f-^mmsfii 6. mB^m^ 

1 7. *5j;t;if-r;t-l'y^-7x-X 1 S^ffi^Tt/-" 
So :^^X^'1'y^-7x-Xl 2 a. 
^f4 1 8fcgii^nTfet». 3^Xh3^^lfi-^4 1 8 
Wm^S^-rS C P U 1 3 t)t>f LTEIlfiiii# 
^^-r-y^^^h^T-fE^So 

[0 0 6 0] RAMI 4ti. iJ-NXh3>'tf:x-^f4 1 8 

t^iim^-^timmf-^m(DT-'^^mt^^y^ 

^t^^faT«rSJW±(DSM^#LTl^So ROMl 

5 {i. c p u 1 3 -^QijBiJMffii^fT^ rctb\ci^m^^m(D 
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[0 0 6 n Sfc. 6{±. RAM14fc 

mihfcmmf-^o^mm^. Tz^^jm^mi o i 

[0 0 6 2] Ji(±®«^fctel/>T. ^©«BS|l)fF;&|JiBJ 

tH^ti^^. CPU 1 3t-ry^9:/h^Te^. CP 

U 1 Zim^nT^rcmBf-^^R AM l 4±tt:'y 
[0 0 6 3] CICDK. 4-^X^nyl^rL-:$^4 1 8*^?.(?) 
^4 1 8Jb^S,JM6nT^;rcB^r-^^D5^^ h 
OMtfcJixV+fMa^^H^-fctt^R AM 1 4 ItWtii 

fc OMx-^? *^ 8 7 h -ejg^^nT < So C © J: 

t . R A M 1 4 (Dnmti^ 8 If -y h T-E'inJI^^&ii^t 
{j:. 8\iyh R A M 1 4 c^Sa*^ 4 If h 

-^IZLX. RAMI 4fc»^iitfo 
[0 0 6 4] /^Xh3yea-^4 1 8*^e<DHi^x- 
^J^T%> ZfitSfcti^fiT'R AM 1 4±lClf -y h-f^t 
-i^JgW-r « i;. C P U 1 3 1 0 He 

0 1 t-^ihwrnmrnmi^r^-h-^n^ t. fv y^n 

yhD-^7 4 1 9tJ}i. DMA i^^V'^V • ^'^V • 
RAMI 4t*S|^LfcB#r-^^ 

[0 0 6 5] T-^^m> \ 6 a. ^fa,*:^7!b^'Rjtg:S:T 

1 0 1 (Dmm^^ d r am 1 4 \zmh 

mto mx\f. 8 tr-y h (2 5 mm) (Dmtiif^w^ 
fi^^jimmm 1 0 1 icmtiir^^^x. r am 1 4 1 

LfcB^x-^ *\ 1 mm^tc V 1 IT -y h ( 2 Pg 

m s z^yh (mm) . 4t">yb (1 emm) x$> 

-y h^ffi§iLT^T2 5 6^m(Dm^f~^immhm 
bT^ a^ffiagp 1 7 \cm^t?>o 



(8) #PS2 0 0 0-5 0 07 2 

14 

[0 06 6] Bfi5aiigl3 1 7 {i. r-^^^gp 1 6 XM 

m-^ntcmmf-^^KtiLT. mm^m. mmm&m 

mi OKDfvy^j^yi^y Cf^y^m) ±X(Dm» 

MMM^mmi. «ftf«s (8 If »y h<Dm^itox f 
F) icjRi^^m^n^'^mM^xmit^tmmmizh 

10 tpSf SfeOU'SSo 

[0 0 6 7] c(Dx riicmmmmm 1 7 tfei/^rnis? 

T 1 0 1 icmmti^o xV^;l/^g¥^ 
1 0 iTli. A;f3LfcB^r-^ftca-iii^T. 

a5T'«??«7a Sic J: ^ wmtmj-^H^ o 

[0 0 6 8] ^*5. l£f^^y^-7x-X 1 S^ilii 

0 lfcj;t)^a^^T'*fj. B#x-^*^SKLTV^« 

B^^aagp 1 7 rtfcsjspgi^^iiiiii m^>.^^ 

^S^E^Rrtg^RAMtJ;-3Te^LfcJi^tti. B 

[0 0 6 9] ij^~xm\t^^\ai. mm 

m.mmnc iyyy) . m (v-t^-y^) . Y (-fxp 
-) . K C^'^^y^) ®4a®©P§IS^^T-7;^*^-i^:^ 

\-D(Dmmm<Dmmcr£^. ^tc. m^mi 0 1 icn 

2 o*^^«^t^TV^5fc^6^ B#®ilgM 7 

D-94 1 9^X4^-f^n:yhP-9i;LT{jgffl-r?.c 
B^magPl 7®«^tcj;D. B«x 
-^®2ffiifl:Ma^s x^p•v:^ffl|iiii^g||fl||^Si:LT^, 

[007 0] mi oa. H6£DP'''J hn— 74 

1 9 fc:j3ttSBmag|5 1 7(D«^M^*L. B#®a 

40 mi 7 a. ^- F 2 0 feiafpgi^^iii^ 2 1 
[0 0 7 1] *-FPs^x^2 ot{i. 7°yy^/x+ 

ie>yF/2e-yF/4lf-y F/8lf«yF#i39S 
Stt^W^tlTV^So lli^^^[iISS2 la. RAMT- 
^fiic^tiTfcD. C PU 1 3tJ;-3TSM?nSrV^ 
^l^«¥ao#tt{c^;b^fcE^{it>!)^H 1 1 t^^tiS J; 

■liTffitj-rsii'&a. HI zicT^t^^ic. mmm^T 

50 #*#^tfi:^jL. X*a«fex-^*^;^^af4c9#&ta 



(9) 
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[0 0 7 2] u±©«fi!cfc*5t/^T. ^(ommmmir 

RAMI 4lctl7 h-V7:/-eiir^LTV^<„ CC 

^tclsb. RAMI 4 fctiO X 0*^50 X F$-e©l 6g! 
i^^^imwm 1 0 1 (i. 8 t" >y h (2 5 ePgiS) 10 
[007 3] RAMI 4±lCiii®r-^*^^TSP5?tl 

^t. ^?^R AM 1 4i)->^. y^f-^^y^—y 

x-X 1 8 \C-mi-t^ii\ Fl^i^'X^t 2 OtC 

/ 4 e 7 h / 8 li' -7 h ^<D^Ma^#M L TBfir-^? 
;&^^LTVK„ t:r;tDMA|&ft*^iE&S^i:. RAM 

S^g|5 1 6 ^- K Ui/^X^ 2 0 ®pgp:?)^fe 

&3b^i;464 e -y hfcJgS$nTV^§/cJ6. 09fct<-rr 20 
-yMcU-oX \£ y hffiS?n> 8 tr -y h <^)x-^ i: L 

tH9o^^r-:/;u*\ ^n^'n07^ 08 test? ^ 

[0 0 7 4] T'-^Wm 1 6*^P.tfit)$n/cH{ix- 

fcB^x-^Jb'^Ox 1 lT*Sofc#a-fc{i. 01 1©# 

MT-:/;i'©tB;^T-^©fit*^o X 1 3T*§(^)i:\ c 30 

^Efe?-a:Tt{i:^j1-S#&{i. 01 2cD|5i^g^x-:/ 
;!/(;:<}; o T . XhU^f- ^ cD{it^lVJ^^ v ^ i: t ti:^ ^ 

[007 5] r-^^masi 6®tB:^fc^L 

T. llM^^^*Ht§C:i:^cj;^)^ 4lf7h (1 6Pg 

a^g^l 6 fcX:^-rSii^tit'^T. ffltlT^ST- 
^ cDiiti, 1 la© Mfir DMA p^TJi 1635 T^t) S 40 
0x13. OxECll©. 1 6|5gi3Ta?n^ 

(1 ePiM) (omm'-'^imi^xmwmmmxts^ 

#f-^©flt{i. 0x0 0. OxlK •••.OxF 
F ill/^ofc. 4 If <y V(Dm*)mUt.r^^ 1 eaOcDWc 

^fhmm^mit^h. m^xfmmy'-^i^nhx. 
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[0 0 7 6] MjSLfcJ;9t^ffi©J^^l(D«j?!clcj;n 

li^m 1 0 1 mi\m-oym^M^^m^ ctn: 
rnfx^<. n^o^^ft^y^-y x~xi siOyj^ 
■fmm-snrcmm7'-^x&'DXi>. mmwLo^^^^mm 
[0 0 7 7] ®<D^mtmm-t^®(D^^cDm^'iimm 

icm.t^^mmmm7—^;]y<oj^^y5mc-oi,^x. 

(3)-- 2 «©ffliE 

(Dmxmmimmt^ho 

[007 8]®-! mmi^m (mmm ® mmmm 

IE 

^•f. mi 3®7a-^-v-hfeJ;tfHl 4~01 9* 

#fiLT. smug (pips) (DmmmmsE (ac 

C : Auto Color Calibration) (DWii'^i^'O^/^Xmmt 
So HI 3aB#?i^®ACCc0i&f^7a-^-v 

- h^/j^L. 0 1 3 {i»1:g|5 1 4 2 ©aBSSfilc^^L. 
0 1 4 ~H 1 6 , 018-019 aSftSP 1 4 2 ©fS^B 

BB©af^^ij?:f^L. 01 7 imm&icmi-^nTcmst. 
(Dm&mw^^-y^^^tmmmx^^o 

[0 0 7 9] 9cf\ AC C^Htf-r^^^s 3tftg|5 1 4 

2 ^mi'?hxmm(Dmmmm^^^-ymmm±icB^ 

•rs (Xx'y:/S 1) „ Mfta^fca. v'i^^JVWMmi 

0 lcD±ffitKtj-5.nfcS{1^gn 4 2 (HI 4W O 
^Sb^BH 1 4 2 a:?rJSff LTA C C p<::^ a.— nft^B^f 
01 Sfc^t-gHlWIiE (A CO ^:za.-BB 

[oo8o]>^ic. mi smmmmniE (aco >5 

tm^-snrc=i\f~^mmt^rcitfvy^imm^ 
o^mmmniEo) mm ^msi-r^t. mi ecomm 

it, im(Dmmic^i^x=i\^-^micimt^mmm 

mm^mm^tyv y^mmmmmr-fji 

[008 1] MV^T. 0 1 6<0B®tc:fo-l^Tffim^- 
h^-^lS^-r^i:. 01 Ttg^-Ti^a. YMCK# 

(Dms.mw^^~ymmw.±icjBm^n^o <i 



20 
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©ROM 1 3 1 ^ICsSM • ss^nri/^So 
[0 0 8 2] iiuT\ ^^-^-yom'^wmi. 1 6jim 

S^t:\ 0 0 h, 1 1 h : 2 2 h. ■■, E E hs F F h 
OOh-F F h©8(f7 hfi^CDd-S. ffiS^Dtt^&Sf? 

•r^cti^T'^So :4:**-KTfi. /^^J^-yMa^if 

(DT^^mm^ntit. 1 K>y h 2 5 6 ^pTv^^-y-* 

NT = 2XN1 

N 1 ' = N 1 +3 2 

NT- 255 

N2* = 0 

N2' = N2-3 2 

N2'= 2XN2-255 

[0 0 8 3] immi^^^-^i-yti^tiiti-^nrc^Bi. 
1 4 2(Dm^mmmicii. m i sic^tx^ic, mmm^ 

[0 0 8 4] /^^-y*M?tifci3i5«^Ji^^ 1 1 

sicmmLtcms 01 sco rM^iKtJx^f-hj 
[0 0 8 5] ^Aic. y^^?-ytDM^^ffi^ffi*. m3i-r^ 

[0 0 8 6 ] MV^T. SftgP 1 4 2 Ofe^BiSffitCflfimr 
^ti^o il©lWIi^^£:^5^.^T^ ttUlr-^^fflv^fc^iOi 

:/S6) o fHl^t^fl^gPl 4 2tDffrHiBS±ti:4oi/^T# 

ar>y:/s7 . mmT—$ncn-r^^m 
mm&m<o9m (XT-y/ss) ^n-ofcWi. ymck 

9) „ 

[008 7] .tmo:)mS.^ YMCK (D^fe-Dt/ ^Tl«T L 40 
fc*^?§*^;&|iJ^L (Xx-y:/S 1 0) . IITLTl^n 

TLfc*^SJt)^%W^L ar<y:/S 11). i^TLTV^ 

nsi; ft^?nfcPgiS^^x-:/;l'^y; y^ n y h n 
-^4 1 9lcmih-r^ Ux^yT'S 1 2) o ft^3. 
•yT'S 5~Xx'y/S 1 2t:^V''Tv ^MUMMlcmf 

[0 0 8 8] ®SII7ti«'YMC KKIiffliEx- 



(10) #^2 000-5 007 2 
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ioj||ffii|©iii«©HMf ^^N 2 . ®a^®#fuM©li* 

N2' i:-r^i:. 

(O^N 1^3 2) 
(3 2 <N 1 ^2 2 3) 
(2 2 3 <N 1^2 2 5) 

(OSN2^3 2) 
(3 2 <N2^2 2 3) 
(2 2 3 <N 1 ^2 2 5) 

li. jaatu® YM c mmUiE7'~-:^)i^mi-t^ c t 

[0 0 8 9] ®- 2 mKDMsE 

[0 0 9 0] IgUC. ACC^lCffiffl?n^lB^Moa 

T> 7.4^-^:^4 2 0-eM*'«(6.tl'S#*^S^^?'ci6t?S 

ii © A C C tffli/^fcJt^s S^ISti-iaici-f xa-fig^j- 
*^^i/^fcJ6. -rxD-(0|5gliHiEf— :/;i'^ft^-r§i: 



30 



[0 0 9 1 ] ^2 AC C^tcffli/^fcSH&fficDjl? 

i:©fe»J-TX+^-^-4 2 0TM*^?.tiTb^'5o 
ffi^R©f^t)*){cAD F (Auto Document Feede 

r) tmm^jM.mmm'jm.m^'mLXh^^m'^ic 

rcA^oT, YMCKPilS||iEr-:/;Wt^sn§S 

[0 0 9 2] ±fa(OJ;9ft>PM'&^l55<'fcJ?)t. 
iag|5©M*S? B»ft#*^ 6 IficDiffiflgpcoafiff ft J: 

So 
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[0 0 9 3] -^T. ±IH®iffiiltDffiiE5!ig^lTb^I/^« 

[0 0 9 4] Lfc^^'oTs *flJl(^)MiE^t7^*^S*HJ:. 
>S-li:-f ) T ftfiflg|5®MiE^ 0 N/0 ¥¥t^c tTMR 

[ 0 0 9 5 ] 0- 3 ^mmmm-y'}mim 

^t. fvy^ayhu-'^A 1 9©|igW^^0i^i 7 



(11) #r^2 0 0 0-5 0O7 2 

20 

pgfS/^^'-yc^^m^ffl^LD [i] (i=0, 1, 

0T'm®^fcM^g{t)# (r [t] [i] , g Ct] 

(n , b [t] [i] ) (t=Y, M, CSfctiK, 
9) tr^o ^fc-s (r, g, b) (D 

^mpi (L*, c*, h*) , 

-W^^ (L*, a*, b*) *H 



i =0, 

10 [0 0 9 6] #Mx-^{±. PglB^^x-:/;i/'\©A;^ 
Un (n = 0, 1, 2, 2 5 5) tX^^i-(Dm^ 

mm (r [t] [i] , g [t] [i] , b [t] 

Ar [t] Cn] (0^nS2 5 5. t=Y. M. C^tcliK) 
Ag Ct] [n] (0gng2 5 5, t=Y, M, CtfcfiK) 
Ab [t] [n] (0^n^2 5 5, t=Y, M. CSfctiK) 

(SI) 

^^(Dmmm^rcmc. tib© (S2) -e^-rj;^ 

20 fc. n [0] =0, n [i] =26Xi-5 (i - 1 , 
2--1 0) Mi:LfcV^<06^cDn [j] (C©Ji'& 

1 6« Ofitil. )t>fjS*rS#F§r-^ (Si) 
(^^IB^P^^yfffcEMLT. n [i] (i=0, 1, 2 
-10) &.^(Dn (AZX'ii. n=l~20:§:H) IcM 

•rs#fiSx-^Ar Ct) Cn CO ] ftifti. mmt 

[0 0 9 9] 



Ag 
B 1 



, Abti. 

u e is^k 



[0 0 9 7] ±m(D (Si) (DAT 
tl^'tlR e dm^. G r e e n^^- 

Tc. ±ie£D (Si) a. 8 If 7 hM^MCifel/^TH^ 

mmf—y^^^coxfjmcomm^m. -r^t'-s. o*^ 
6 2 5 5fit$-e®2 5 emicj^jjiit^mmf-^^^'e 

[0 0 9 8] ±ieOi'5t 2 5 6M®#Bix-:5?;g:^t 



n [i] 

Ar [tj 

(O^n 
Ag Ct] 

(O^n 
Ab Ct] 

(OSn 

[0 10 0] mmcD-mtLXs 

+ 1] t^^n Ci] , n Ci + 
MLXli. i =0, n Co] =0 

Mj£<t^Pmf-^AT, g, h 
Ar, g, b Ct] Cn Ci + 1] ] ^M^^TOT^tT 

[0101] RAMI 3 2cfilz:{i. YMCKht 

k Cs] Ct] Cs =R, GSfctiB ; t =Y, M, C 
SfcfiK] 

*^fHM?nTl/^?,„ dCT-. k Cs] Ct] iil H7&<D 



(O^n Ci] ^2 5 5. 1 =0, 1, 2 ••• 1 0) 

Cn Ci] ] 
Ci] ^2 5 5. 
Cn Ci] ] 
Ci] ^2 5 5, 
Cn Ci] ] 
Ci] ^2 5 5, 



i =0, 1 ••• 1 0, t =Y, M, CSfctiK) 



i =0. I " 1 0, t-Y, M, CSfcttK) 



i =0, 1 ••■ 1 0, 



n C i ] ^n;Sn C i 
1] (n = l~20fc 
, n C 1 ] = 2 1 ) t 

Ct] Cn Ci] ] , 



Cs] Ct] /2" 



(k 1 



( 2(Dnm.^mmr^) = i o 



t =Y, M, CitcliK) 

(S2) 

k Cs] Ct] =k 1 

Cs] Ct] nmo 
n = 1 0. 2" 

40 2 4aifTS^„ 

[0 10 2]g|2 0a. RGBfI^(DMiEfi-efe^k 

Cs] Ct] (Dim-m^^tmmxh^o mzoic 

^■^nfcRGBmmiEy'-iili:. 02 Hc^t^^ 
fc. fiy^lVW.'^M 1 0 1 (D^f'pgP 1 4 2cD^^BffilC 

RAMI 3 2 F^tCieiiStlSo 
[0 10 3] -mtLX. t = C (5/7 » (Dm^\Z'D 

^^xmmt^o 1^7 y y -c7)#mt-^ o r g b 

50 J^iT® (S3) ©i^fcMiE-r^o 



(12) 
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Ar 1 [C] [n 
= Ar CW] + 

Agl [C] [n 
= Ag CW] + 

Ab 1 [C] [n 
= Ab [W] + 



#|g2 0 0 0 
22 



5007 2 



[i] ] 
(Ar [C] 
[i] ] 
(Ar [C] 
[i] ] 
(Ar CC} 
(1=0. 



[0 10 4] (A r 1 [C] [n [i] ] . A 

g 1 [C] [n [i] ] , Ab 1 CC] Cn Ci] ] ) 

(Ar Ct] Cn Ci] ] , Ag Ct] Cn Ci] ] . 
Ab Ct] Cn Ci] ] ) MiEBU«0#Mx-^?T* 
So Sfc. A r CW] , A g CW] , A b CW] li. ^ 

mMmmh^m»^m^t^fct^(Dx^^t(Dcc d 



Cn Ci] ] -Ar CW] ) X k Cr] CC] 

Cn Ci] ] -Ar CW] ) xk Cg] CC] 

Cn Ci] ] -Ar CW] ) Xk Cb] CC] 
1, 2, 1 0) 

(S3) 

* [0 10 5] 



10 



20 



A r 1 CC] Cn 
Agl CC] Cn 
Ab 1 CC] Cn 



2 5 5ffljfijaoW*# 



Ci] ] =Ar CC] 
Cl] ] =Ag CC] 
Ci] ] =Ab CC] 
(i = 1 



yt^tt\ mmm±iis Ar CW] =Ar CC] 
CO] , Ag CW] =Ag CC] CO] , Ab Co] = 

Ab CC] CO] ^LTfej;t/\ 
[0 10 6] A r CC] CO] . Ag CC] 

Co] . Ab CC] Co] fi. miomm^mm^t-Dtc 

[0 10 7] ftoffilET^SilLT. mmi^. t = C ('y 

yy) (Dm-^mi^^s-rt. (^4) (Dx^icmmt^ 

= 0, n Co] =0. ■r^t)-^^ PiiaMiEx-:^;^© 

Cn Ci] ] Xk Cr] CC] 
Cn Ci] ] Xk Cg] CC] 
Cn Ci] ] Xk Cb] CC] 



2. 



[0 10 8] 

k Cg] CC] , k 
V^fck Cr] CC] , 



(S 4) -effll^Sk Cr] CC] , 

Cb] CC] (Dmts (S 3) T-ffl 30 
k Cg] CC] , k Cb] CC] 

tit. |BI-cDi(«T'{i«:<. mmir:s.mci^r^m^ 
[0 10 9] s/c. mm^mMict^tcibic. ±sox 

(A r 1 CC] Cn Ci] ] , Ag 1 CC] Cn 
Ci] ] , Abl CC] Cn Ci] ] ) ^mrcrj: (A r 
Ct] Cn Ci] ] , Ag Ct] Cn Ci] ] , Ab 
Ct] Cn Ci] ] ) tLT. iXFT-ffll^So 

[0 110] Accmnmcf¥^-$n. T'yy^fnyh 

7^-:/;!/ (LUT) (D^i^rsm^mmr^. 
[0 111] Yuc^ht-(Dm^<Dmmm±. 

ICt^Tcmc. ±IBCD#Hl-r-^A r Ct] Ci] , A 
g Ct] Ci] , Ab Ct] Ci] <Do*>. 

i^t^^n^n(Dm^(Dmm'f~^ Ah ct] ci] , 

AgCt] Ci]^ArCt] Ci] ^^^^o 

[0 112] .tm(Dmm^ii. mmt^ ht~(Dj^^ 



[0 1 

Ct] 
2, 



^ A 

= 1, 

G (^ 



M, 



1 0) 
•••• (S4) 

1 3] sfc. mo^mmmmcr^rcibk 

Cn Ci] ] (O^n Ci] 2 5 5 ; i 

1 0 ; t = c, M, Y) ^m^^rm^o 

[0 1 14] mmic. m3^-m^^^^m^<Dm§ 

^^m^X. a Ct] Ci] (1=0, 1, 
= C, M, Y, K) xmto 
[0 115] ttc. afe§fe®ht-t (t=C, 
Y, K) IcMt^. mm-f-^ A C t ] C i ] t L 
m^^WiKa Ct] Ci] i:^. JXTT'fi. A Ci] i; 

a Ci] mLxmmt^o 

[0 116] YUCmmM^T~fMt. tmLTca 
CLD] tk Cn] t^imir?,ctici:^xm^H 

5o ccx\ nii. YMCKPgi^^^-r-:/;l/'\®A:^ 
mx\ RGBm^*liiELfc#S8x-^?A Cn] it. X 

timn^YMCK mm^m l tc^id u-^w^^m. l d 

Ci] XBtLTcYUCht-'/^^-y^s X^^t 

xm^Wi-o Tcm^m. o isfiM^© a mmx 
iiimm^mmmic!&\:x^]E^mmi7'~'$t tm 



(13) #r^2 0 0 0-5 007 2 
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H9A^(D|ijrr«^ ^■JiROMSfcaR AMftUcIBIi^n [0 12 3] ^^7 (f) ®W • Stttis ^97 

ffiiEtot/^Ttt^-r^) o y^m^-r?>m'^icii. ^^^y (f) t^tfcVMCK 

Co 1 1 7] tij3iLfc#lT-^A [n] t?!fj£-rSL |5g|@S^T-7;l/ (g) ^ffil/^5o 

D^^J6§Ci;tJ;f). YMCK|5i^^^x-7;I/'\(7) [0 12 4] ^^"^7 (e) ^3*ii (c) t 

iiti*. A:/3fSi -0. 1, -, 2 5 5 (8 bitft# i|/'^^->©X4^^:^4 2 OcDM*^Kt)it as^) 

^Ml^^Ctti^T^^o 10 [0 1 2 5] S^A:^#[ntMLT#MT-^A [n] 

[0 118] ^CDI^. YMCKPg|^^'r-7;l/{C)ifr *^^J6?.la. A [n] ^m^rctt>(D L D tiitl L D [n] 

^At;fin = ooh, 0 1 h, -. FFh iiemm) ^mm^^'^-y(Dm^m<:)ma cld] ^mi^r. 

fc. n Ci] =0, llh, 2 2h, ••, ¥Fh(DXv [0 1 2 6] H 2 3 tS-^'V^TJIg^/lifc-Dt/^T 

;^fcov>T{^. x77^>[ig^5S;^TfflrBi;&ffd (mM immmfr^t7u-i'^-hT^?>o ^-r. ymck 

4'fcE^*nTV>;5YMCK|5ia^^x-7;l/®9-5> (Xx-y:/S2 1) o HCTii. n [i] =1 1 Ch] 

±f2<7)Saa-e^i6fc (0. LD [0] ) , (llh, L X i (i =0, 1, imax=l 5) ^;-r^o 

D [1 1 h] ) , (2 2 h, LD (2 2 h] ) , 20 [0 12 7] D-^h^X. MKELfc¥JliT-R G B{t^-(Dffl 

(FFh, LD [FFh] ) (DM^M^s fttjfiV^r- lEfflk Cs] [t3 ^MV^T#Igx-^A [n] ^ffiiE 

^^^V^U^-r^ (.mWmm-f;]y<Dmi) o L (Xx-y:/S2 2) . #Mr-^A Cn] ^fVy-^' 

[0 119] 02 z^pmLx^mommic-D \ i ■im^1l^wm'mmz^s\:.xmwm (xr 

V^TiiH^-r^o Hti::fet/>T. (a) ©«tttiY •y7'S2 3) o <1<1T\ 7y 4 1 3Tft^Rltg*« 

M C K|5gli^^7^-7;P'\(DA*^it n . «{ix^^:f- ;^iii#|g«;^#6n^ U-if©»ii5!jttf F F h (i 

4 2 O(7)M^lK0ffl (^aam) T\ tu5RL/c#BSr-^ 6jii!(S^) -ea^Sirt. COItCD^^^-ycDM^^KD 

A [i] ^^-Tc X+-yt4 2 OO^^^^Ott (MS fflm [FFh] ^^mmax^f^o fgBfirSaW*^5)fti 

U RGBy^^ iX.Z.X\mWmi'^X\t^^\<) . Pg [i] (i=0, 1, -, i 1) . iSB«SiI<OMiE 

li/-?^?-y|^(DiC'>-m'0M*l{Dr-^O¥±lli!aafc'j; 30 %tTt>:&V^#MT-^A [i] (i = i2+l, -. i 

t>WMa^®fflTSD> MiE|iai^±®fcJi)l£:. Ci: max-l) (i2^il, i 2^ i ma X- 1) . If 

1 2lf-yhx-^#^i:LTMa-rSc jE^ff^#3ir-^A [i] (i = ii + i, -, i 

[0 12 0] tfc. ^2^11 (b) (Dmm,i. mmtn 2) i:-r^c 

C<. 2 OcDfl^^IRDffl (mail:) ^H-To [0 12 8] WTTfi. R G B- y^^%^Tfc^^^. 

[0 12 1] msmm (c) ©isEwa. u-if^t (l mmmiiiitmLrcmmmthxis.MLx. 

D) ©m^tt^^-ro COx-^a [LD] ti. 7"'; ff-^:^^|;g-M'<^o 1iiE^fTfcJ5:V^#^x-^©3^. 

y^tmi^^^-Mfo $fc. lfB^M]ga3cD«feBMiS;b'5fit/^#MT-^A [i 2 

LD(7)»i\^m. 00 h (w) , llh, 2 2h. f 1] t. mmmmm^wm^mmm&t)^-ah-m.T- 

EEh, FFh©l e^-eStix ffiltfiltfiDW^^ ^tA [i 1] ti)^^. ^(Df'~^(DmA r e f ^^ib 

tti\ CCXIii, ^mj^(Dm^nmLs ai^W*^77 40 -r^t^-e. «T® (S5) cDi^tr-^UDMAr 

i;LT®'5c e f^5^46«c CCT. KSMaT^fe-S R G B y 

[0 12 2] S4*?10^'77 (d) li. YMCKPi^ tf^^ftV^SI^f*'; -7^6-^1/ HiBMy-7C[)ii-g-t{i. 
^g|T-7';PL D [ i ] T% il€x-7';b^^i6^il * A r e f > OT'fe^o 

A r e f = A [i 1] -A [i 2 + 1] (S5) 

[0 12 9] :/'J i^^g|5-ef^5!cffftg*«Afflfi?i x^tMAd e t>&5l<46^o -r^t)-^. ot® (Se) 

S%ff5.n5/-?^->'®K^*i(?)fflimma x*^6. dtx-^OMAd e t^^Hi^o 

A d e t = A [ i 1] -mm a x (^6) 

[0 13 0] cn{cj;D. (S5) . (S6) A^SJa^i ★l, i 2) OT® (S7) XmtCtfJ^X^ 

mmniEmj^rcmmT-^ A [n (i = ii+ ★ 

A [i] =A Ci 1] + (A Ci] -A Ci 1] ) X (Ad e t/A r e f) 



25 



(14) 



(i = i 1 + 1, i 1+2, 



CO 1 3 1] ■O-^l^T. T^^r^z-fS 2 1 Ml^itc n [ 1] 

4) o ll^lc{±> miShX}(On [j] tMJS^^#i8T 
-:5fA [n [j] ] (O^n [j] ^2 5 5. j=0, 



1 , ••■ j m a X , 



n Cj] 
t^t>%^ n 
m [i] 



Ck] for j^k) ?r 
[j ] rSn [i] <n * 
= A Cj] + (A [j +1] 
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i 2- 1 , i 2) 

(S7) 

Cj + 1] (0^ j ^ j ma x) ^:^46So 

[0 13 2] 8lf7 hHIHi^®:l-a-. n [0} =0, 
n [jmax] =255x n [jmax + 1] =n [j 
max] + ls A [jmax + 1] -=A [jmax] h 

[0 13 3] }iB<D^^\CLXSV>rc]iS^i^s m [i] 

^ (S8) *^?>^46-So 

-A [i] ) • (n [i] -n [j] ) 



/ (n Cj+1] -n 



[0 13 4] $fc. #llx-^©RgPitt, n Cj] til? 
[0 13 5] cc-eti. -:^^^^tcJ;DISr^Lfc;^)\ 



m [i] -f (n 
[0 13 6] Sfc. 
[^2] 



Ci] ) 



f(x)=Z bi xi 

[0 13 7] -D-rJl^T. XT--y7°S Z AXM^fc^mm. 
m Ci] ^#-l)fci6©LDiD»ii5:^ttLD Ci] ^Xx 

Ci] (Xr-y^SZS) c RGB 

So -r^t)-^. 

LD Ck] <LD [k+1] 
a CLD [k] ] CLD Ck + 1] ] 



Cj] ) 

(S8) 

[0 13 8] C<LX\ /^^-y}^fi!c^«fi^LD Ck] 
= 00h, 1 1 h, 22h, -, 66h, 88h. AA 

h, FFh, (k = 0, 1, 9) (7)10#i:Lfco 

cnfi. vi—nmm.m^rsxm'mmxht. 
\^^tcit). ^^^-ycDmjiW'Miii) Ck] (DmM^^'ic 
^■r s x4^ + ©M?^^ D immttP4^ $ i/ > 46 ^ 

[0 13 9] i:ntc<fc5;>{i;-y h^LTti. LD Ck] 
= 0 0 h. 1 1 h, 2 2 h, E E h, FFh (ft- 1 

6jS) fs:i^t^^^-y(Dm^m'p-rm^icit-<x. hi- 
^mx. m-mm.im^Lrc<oh'^ir\^^^. ld*^ 

l/^Ci;:&^f*^e,. ±tB©<fc-3^LD«ii*fflt:v^:5t->' 

[0 14 0] Sfc. a [LD Ck] ] 55m Ci] >a 
CLD Ck+1] ] trs.^L\i [k] t)tfLT{i. iCS 

[S[3] 



LD[l] = LD[kH- 



(LD[k+1 ]-LD[k])»{m[l]-a[LD[k]]) 
(a[LD[k+1 ]]-a[LD[k]]) 



[0 141] O^k^kmax (kmax>0) fcbfc 40*r-^*^P.5f<i6fcS^ffl®B^lS*m^ii-&) fcli^ 
i:^^ a CLD Ckmax] ] >m [1 ] ©if^ (#BS^ [i(4] 

LD[IJ-LD[k]+ ('-Pt''"^l-'-D[kniax-1l)-<ni[ih-a[LD[fcma«--1]H 
( a [ LO [kimng ]— a [ LD [ KmaK— 1]] ) 



tLXs \^-k^x^^'ii')C}i\ci:'^xfmf^o c 
tilt. u^scDs*\ Mm^m^^ELximyjmxn 
m^n-DX^SLi\ 

[0 14 2] iintJ:D> YMCKP§iS^^T-:/;W 
cDA;^ttn [i] iitB;bttLD [i] ©IB (n [i] , 
LD Ci] ) (i=0, 1, 1 5) *^AR46e.tl-&o 

[0 14 3] ^{c. Xx-y:/S 2 5T-*J66tlfc (n 



50 



Ci] , LD Ci] ) (i =0. 1, 1 5) 

x:/9^:/|l8^:S:if-ep*3jf*tT^A\ fe^i/^ti. R 
0Mcf5{c#LTV^;§Kil^Mx-^;l/;&aKtS (Xr 
7 7"S 2 6) o 

[0 14 4] y^m^m^m7—y!]y<Dwm}t: 

^t. B#J^^fflyuy^yMiE|s]|iS4 1 2{cK^-rS 

fv y^mWi^m-:^)\^(Dim:^mc-D\^'xmm-t 



(15) 
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■So 

CO 1 4 5] 9ttmm^. mzA^mmi^x. iimwtt 
(om\^m\c'D\'^xmmt^o mtw i o 2±ti:n p{@ 

((IClT'ti. np=l 2) ®iig|5g|g/-?^-y^}^figL 
(Xr-yy S 3 1). g®«fu-fey-9- 1 3 2Hmft^ 1 

0 2Ogffi«fitVsi (i = l, 2 np)^ 

M^iitr (Xx7:/S3 2) „ 

[0 14 6] i^fc. 1 0 2±.\mjs.hfdmmm 

1 0 2 ©ll|ifte*[BlT?JSMti:#fi-r57t^-by^)- 1 
3 6tj;Ds ®3t^^l 02±cDh-:f— ft©^a[iJ;^Vp 

1 (i = 1 , 2, . . 
4) o 



+ [014 

(h) . 

(h) . 
(h) , 

-5 0 

[0 14 8] 
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mmm<Dm (i ems^) t\ o o 

1 0 (h) . 2 0 (h) . 3 0 (h) . 4 0 
(h) . 6 0 (h) . 7 0 (h) . 9 0 
(h) ^ DO (h) . FF (h) >&fflV^ 



5 0 
B 0 



n p) (XT-yfS 3 



NT = 2XN1 

N r = N 1 +3 2 

N 1 ' = 2 5 5 

N2' = 0 

N2' = N2-32 

N2'= 2XN2-255 

[0 14 9] O^I/^T. 02 6m»iLT. B^M^® 

njEysmic-D^^rmm-r^c a) tc^gv^r. mm 

•9-1 3 6CDtB*%^-ro CCD^'^^a. npMC^ilSPi 

^/■^^-y?g#>&,^)tftF9A 1 0 2±[CJfML/cft. 

*©hf--#©SI^7ta>^)t^-fey9-l 3 6T? 

[0 15 0] i^97b) fc*5t>T. J6ftt{i^97a) il 

tmi^<. n p mcommmw^^-ymm^Siyti^ 
A 1 0 2 ±t j^j^ Lfc t * ©gamfu^sffi-feyy- 1 3 

9 1 j; TM^t^ C t J; ff snso 

[0 15 1] ^"^7c) iii«Jg^g|5lcffli>:5|5g|SE 

ii. W^{fMMH#(D?l®tcJ:[:M-r5«) T\ »||fi(i. 

fi. BfiA^jfe^JiS e-y h (2 5 6ffl) (Dj^mm^m 
A#i:©ra^8 (-10) \^yh(Dj^mm^W-Oo & 
a^cDJ; d {c|2«-rs) 1^— Ifffl 
[0 15 2] ^97 d) IcfeV^T. iEM«S)t^l 0 2 

Ls iinii. ^^^y^i 3 6 ©(±j^j#tt^^-ro CI?? 



S:&[cglHHc^Hig©iB^^%N2. S!ia^©¥tufJ<D 

(0^N1^32) 

(3 2 <N 1 :S2 2 3) 
(2 2 3 <N 1 ^2 2 5) 
(0^N2^3 2) 
(3 2 <N2^2 2 3) 
(2 2 3 <N 1 ^2 2 5) 

[0 1 5 3] ^*97e) fc^V^T. ISEWi h 

«tt{*^)^f*:i 0 2©gffi«{4*a-ro cna. m 

)feft 1 0 2 ©as«fit^;^)tl* 1 0 2 ±(?) h 

©M^ (-rSrfe-^. S##ffi) ^^-To 5:^3. HffrcDO 

h (0<Di=tithft^3&5^^) a. iS^WrxODC^ 

[0 1 5 4] ^^7 f ) (i. B^A^Jft^tcM-rs^Tt 
#: 1 0 2 ±® h -ft«M®M^;^«-ro 
30 [0 15 5] ^97 d) (DM<l^fflV^T7t^-ty-9-cDtti 

-/jvp i^mytw±hi—nmm (M/A) i [mg/ 

cin2] (i = l, 2, . . , np) fcj^gf^o Ctl 

[0 15 6] 1 0 2 ±{c?^^?nfc ^:^-^sos 
i>f)i£t±. T^^-ky-if 1 3 6ici;o^ai^tL. ^mn^t 

LT >i-fyMm3 (C P U 1 3 0) Icm^Mo V s 

p. V s G^^n^nmm^^^~y^(Dhi—immi3-^ 

40 1 ig/cm ] ti. 

mi = -In (VS P/VS G) /jS 
/S = -6. 0X103 [cm' /g] 

<Dmmi^^vi—\mmis^m--tt\^. ccr\ pit. 
jft^^iy^thi—ic^^xm^^^^xm. ±iecD 
miimhi—(Dmxh^o -yxd-, ^y7x v-yy^ 

[0 15 7] ±m(Di^mci:o. ^^^mmmm s i 
50 tm/ti!i!i±hi—itmm(u/A) i tmmt'^^tb^ 



(16) 
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n. e) (Dii{i#tti A'SffsnSo 

[0 15 8] Lii^Lrjii}i^. ^'97 d) \c^ti:.z>lc, 
yt^^y^<Dti!>Mi. ^^hi—mm (M/A) Ccfc 
t)]a^/^^:^-^'^««M«^ ( (M/A) ^ (M/A) C) 
TIJ. --S<7){aVpmi n^7h-ro -73 ^ Kff©^''^7 

c ) CD n 9 mmxtimi^i^tDmrnAmmcMh 
xii. mmicit^ y^^b) fc^-r«t^)te*i 02© 
mmmmmy l . v -r-immmit t t i > § i<: t h 

,^7teftl 0 2±©h-f-f>f«« (M/A) (i^ 
t-^fil (M/A) CtC*;5o ^(Dtcib. ffi 10 

65}<46fc||«^ttttO i CD i d t ;Q: D . HI^CiWO c i: 

[0 15 9] ^CT. «K(?Dm##ttt^affi*^65Ri6 

9o Bfim^O i t?tt-^7t^-b>-9- 1 3 6<D^tatfV 

p 1 ii\ n%m p cj.x±-efe§^-&, ^(Dm^'m^ 

^« (M/A) i t^l-r§„ (in6£Dfil*>B. ^ffl« 
fe-try^tcDtfiijfitV s i i: (M/A) i tiOH^S^* 20 
«)So ddTlis ii^S^ffl(/>T:^^cDj;^:ft|g^ 

(M/A) i = aXVsi+b (Vpi^Vpc) 
feL<li. iIfi/W7XcDDC/5^^^;SrVDC tLT. 

(M/A) i=aX(Vsi-VDC)+b (Vpi 
^Vp c) 

^fflt/^^o ilClT. a, b{i^f(T\ Vs iJ; (M/ 
A) i Oft*>6«/Mima#®^a^fflt,^T5feS-r§o 

)te^-t>-<?- 1 3 ecDtb^fflAW p c i:S:S.^7teft 
1 0 2±cDh:>— (M/A) Ci:T-5i:> (M 
/A) (M/A) C;&jSfc-rf>f«MligHi;LTt.ra 30 

[0 16 0] 1 0 2±(D 

(M/A) MINJ;f3ffil/«l?fi. I-t-f^««t,^ 
\ 0 2±cDatS«fu^OIt^i|^*^6(D-rt^*^;^? 
<^«^:()^'^S„ ^n^K<'fca6t. (M/A) MI 

(M/A) (M/A) cimtttmrni^i 

a, b%j5^^-r§o 

[0 1 6 1] SlClTt*. ^•:^-^>j■«M*ffl^/^fc*^ (M 

/A) M I mmm^m-'(Ly^ i a 6cD^ffi:fj>^ 4o 

Vpma X }L\yX 
Vpc^Vp^Vpmax 

WxELfcScD^^a, b%?^^LTtJ;t/\ 
[0 16 2] J;^±©ig^#'|4cD^aiMafcOt,^T. 7P 
-^ir-hfcili6^i:El2 7CDcfc9tS:^o )fe^ 
-lry-9- 1 3 eco^m^fjv p i ^ h-f-f^«M (M/ 
A) ifc^gTS (Xr>y7S4 1) „ ^:^-^>t 
«fl (M/A) i iS> (M/A) M I (M/A) i ^ 
(M/A) C ^mtc-^W^ft^mm^ (Xx -y s 4 so 
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2, Xr>7 7S4 3) . *f4^^ffifc Lfct^t. ft- 
f«« (M/A) i tmfitii^Vs (M/ 
A) i = f (Vs i) cD^iC (M5$Lfc«iCa, b) ^ 
^46^ (Xr-yT'S 4 4) o 

[0 16 3] i^lc. (M/A) i > (M/A) C hts^-o 
fc*^S*^^*iJJi£L (X'r>y7S4 5) . %!^itmk.^ 
\i. mm&i^ s i (M/A) i = f (V s 

i) ^ffli/>Th:h-#«M (M/A) i ^*i6S (Xx 
77s 4 6) o 

[0 16 4] ±lEcDM-e{i:. fm.m p c t^t-S)t¥ 

ip^^ti^^'m^\jrz.%\ CKDVpcti. H2 8t^-rj: 
•5fc. ®7tftl 0 2cDh-^-{^M (M/A) ©^{tA 
(M/A) {c^tf^. )^^-by^^l 3 6<DtH^j{aVpCD 

^fta A V p (j^Ycffymtm i a v p / a (m/ a) i 

m^ffll AVp/A (M/A) |o <5:I|LV«#: 
1 0 2±Oh:h— ft«a^ (M/A) C. ^(Ot^(D% 

[0 1 6 5] CCDi^-g-. I AVp/A (M/A) |^| 

AVp/A (M/A) io ^mfct^itw±.vi—\tm 
mmmh\ (m/a) ^ (m/a) ctmt. i av 

p/A (M/A) I > I AVp/A (M/A) |o ii\ 
(M/A) (M/A) Q,\z.ti&t^o 

[0 16 6] ii(D^^\zhx^}^i^Hrzwm^i tm 

m"3t>^ 7 f ) (DWmm^o c n« o ® 1 
*ijicDOa£DPiiB^^7^-7vi/t^LT. m^mm^ 

[0 16 7] ±l2cDj;9fcLT^?.nfcltP^^x-7 

[0 16 8] ^XL. iMLfc7Uy^fflIi§iS^^r-7 
;i^cDftfiSc::^at-:>i/>T. 7n-5^-v- hT^<-rtH2 9 
cD<};5ti::S:^o ^)^f*:l 0 2 ±lca*/-^^-y;& 
f^fiSc-r^ (XT>y7"S 5 1) „ :^lc. jg^^nfcS??^^ 
:5^->'^7^¥-t>'-9- 13 6. 1 3 9 tJ; 

<omit^ (x-r77s5 2) o o-c>\^T. m^-^nfc 
^^hf^^~yi^m\^^Ltciy~^<Dmtim. (b# 

m#) uwmmm\t^ (xt77s s 3) „ 
mm^. ^w?nfc9jfi#tt55:if*^e>7'j y^mmmm 

my'-fJ^y^imir^ (X^y^S 5 4) . 
[0 16 9] (5«g#iRFl4®ffiiE®a 

f) ii^n^nm2 6<DMft^ir^^^ytm-'X&^rc 
[0 1 7 0] 03 otfc't/^T. m.^9^(Dmmxtiimt 



(17) 
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mcjttr^^^i^ 1 0 2 ±<Dhi—Hmm<Dm^^o 
c. mmxtjm-tmmi oz±(Dhi--mm}i<D 
mmod ft 

CO 1 7 1] 0fc:fev^T. m^mmWi(oytm-ty^0m 

ximmm^i^^PiT^m^w- 1 o 2 ±(o h -r-Hmmt 10 

[0 17 2] mmm^mmm:mmmm\tLxh^ 

[ 0 1 7 3 ] ^ 1 mm(ommxi3im n t u-^mti ? 
M^t?j&^ ii-rso -r^t)^. B^^FF (h) (om 

© Tt^M^ P m a X i: LT. 

P = Pma x/F F (h) Xn 20 
[0 17 4] H«A±fm^tb— ifttltfi:£0M^*^Oa 

iicMu mii^i 0 2±cohi—nmAii. aw (m 

/A) i (0) *^6mS^H^. (M/A) i (t) fc 
[0 17 5] Bm±l{f^ j tji-^LT. y-'Hi 

nmmii. wm (m/a) j (o) tfi^mmmrm. 

(M/A) j (t) t^fttTV^^o 30 
[0 17 6] ±IB©ii^©'5-5> IftC (M/A) i 

(0) = _(M/A) j (t) T'fes#a-s mmmmm(D 
mWiXtiin^ i t u-+fffi;^ji:i?:)ig^^. i ^p i 

i^P j tmrnr^ctlc^ij. MAHt±. iBfiA^lff 

[0 17 7] CCiJ;^tLT> npfflcD^^r-^^ffl 
i/^T. MmMS^tT9i:i:tJ;D. #'140 a '*^i6 

^Mv^r R OM 1 3 1 ^icmm^ntuvy ^r^yr- 
[0 17 8] cntiDs sm^ff iims^Psi^o^ 

[0 1 7 9] :l##tt®lliEMa®i|illlStt03 1 50 
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(02 7-e>j<LfcJ^^#ttco^wMai:^-) ^mnb 

(Xx'y7"S6 1) . (M/A) i (t) ^: 

LTfa«L (Xr7>^S6 2) . M^LfcJ;dfc3g#!lf 

^(OmJE^^ilo (XX7:/S6 3) c 

[0 18 0] ±iB®Mafc<fcoTf#snfcfrT^^rait« 

#ttOa' tfci/^T. a^Xijft^FF (h) tc^^jSI- 
^ l^-^f til*^ P m a X ( t ) . 1?jm^^<DB#A* 
fl^FF (h) (DU-^'mtl^?max (0) tLfc)^ 
■^s Pmax (0) ^tPmax (t) -efe^f^^MiE;? 
Si:LT. H^#0 0 (h) T'CDl^— 'fffl:fjP0 0i: 

Pmax (0) t(Dmo:)^mm^mnLrz$'Mx\ Pm 

ax (t) =Pk (0) trj::^mmKtim^k'£T^m 
mt^^-^t. Pmax (t) ilcOP4%8~l OE'7 h 
<D^Hl^if^c-lJ-§«^cD2'0®1iiE73S!b^feSo *^ 

[0 18 1] ±iE®iiiE73ffi©fa{c. mi*#o 1 -o-e 

SSSIil/WZX^. 03 OffiCOe -^Oe' tM^t 
SCfcfcit). (ililT'fi. f>f3iM (M/ 

A) MIN-C(DS®«fe) ^Of ^Of" tmit-£^ 

[0 18 2] c(Dm-^. wmxtiimtu-^iiitioym 

(OWiEm (OatOa' t(Dmts OafcOa" t<D 

m *^Oa^Oa' (02 6#M) IC^LXs Oa->0 
a" (H3 0M {i'>^<T^tfo ffliEx-:/;!/^^ 

[0 18 3] i&fe. S#/W7'7.cDffifcfe. m^i^O)^ 

z7x^Ltcmm^(o^mmmtm-) ^mnv (x 

T^fSl 1} . m^fHitl^ (M/A) i (t) tLT 

mmv (xx-y^s 7 2). i^te. mytwommm^m 
©mi^ff^^Ht (xr7ys7 3) . mmiCs mkr 

LfcJ;5fcil#!!tttOMiE*ff3 (XxyyS7 4) o 

[0 18 4] o^mm^mT-^riKD-^mm (im 
5!ia) 

So 



(18) 
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[0 1 8 5] ^f. ±.m<DXvicbrY?is.-$ntcy'vy 

D— 7 4 1 9^miiiT^ (XT-yZTS 8 1) 0 

[0 18 6] mc. -fv y^^(D'fv y^mm^my" 

ff*3*V^J;'5»<:-r-5 (Xx'y'/S8 2) „ 03 4fcX;l/ 

[0 18 7] -D-ix^^x. >^ay 4 1 gffiij 

T\ T^U 3 > h D-7 4 1 9 CD(Da*pgp|^^r— 10 
<UXM > 

const node inax=l ; 

typedef int Table [256]; 
Table A.ELaode ^nax] , B; 
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*^ff 9 (.TsTyfS 8 3) c 

[0 18 8] CeT. xr^ys 8 acopgi^^^T-^ 

ia^^;g:tTo/c|5gilft||^E = B (A) tm&t^. $ 
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Table 
{ 



} 

mainO 
{ 



full (int lode) 

/* node fi. aS*-K«:}|S-r«c 
int i ; 

for (i = O; i <= 255; i++) 

E[iode][i] = B[ A[iode][i] ]; 
return E; 



/* mode a. aK*-F^JiS-r«o 
int lode; 

for (lode = 0; mode < iode#max; iode++) 
E[mode] = fullC mode ); 



*/ 



*/ 



} 
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<UXh2> 
#def ine BYTE_MASK 255 
typedef int Table [256]; 
Table E2, E3 ; 
int filter size = 5; 

int digital _f liter [filter _size] = {1, 2, 4. 2, 1 } ; 
int *filtering( Table Out, Table In ) 

{ 

int i , j , k ; 

uint normalize, sum, fil _half; 
uint *f =^ digital_filter; 

int f _size filter _size; 

/*** normalize : y^)v^im(Dm (Mmmm 

for (i ^ 0, normalize ---- O; i < f size; i++) 

norialize += f [i] ; 
fil _half - f_size / 2; 
/** i = 0 X^^h'S^^^mt, i = 0 LUTcDfit^ffil/^S **/ 
for (i = - fil _half; i < O; i++) { 

for (j = 0, sum = O; j < f_size; j++) { 
k - i + j ; 
if (k > 0) 

sum += In[ k ]*f[j]; 

else 

sum += In[ 0 ]*f[j]; 

} 

Out[i + fil _half] = sum / normalize; 

} 

for (1=0; i ByteMax - f_size; i++) { 

for (j = 0, sum = 0; j < f_size; j++) 

sum In[i + j]*f[j]; 
Out[i + fil ^half] = sum / normalize; 

} 

M i - ByteMax ct O^t^V^^^li. i = ByteMax (D LUT **/ 
/** (DiS^^F^^^^ **/ 
for (i = ByteMax - f_size + i; i <= ByteMax; i++) 
Out[i] = In[i]; 

/** LUT (Dim\ BnE_MSKj;!9;^tV^^^tti, BnE_MASK **/ 
/** Ict^ . **/ 
for (i = O; i <= BYTE „_MASK; i++) { 

if (Out[i + fil _half] > BHE^MASK) 

Out[i + fil _half] = BY1E_MASK; 

} 

return Out; 

} 

mainO 

{ 

filteringC Out, In ); 

} 

[0 2 10] ecu-, mm filtering (Table Out, Tab 4 Jl^jm^^mmmmmSim. (fip-^s LUT ) . Ta 
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(54) IMAGE OUTPUT SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain gradation 
stability and the linearity of gradation which are the 
effects of a dither processing, to reduce the generation 
of pseudo contours and to guarantee aging stability in an 
image output system for image- outputting image data 
from an external device through a printing controller in 
the printer part of an image formation device. 
SOLUTION: In this image output system, a printer 
controller (printing controller) 419 is provided with a 
reference gradation conversion table to be a reference 
at the time of performing the gradation conversion of the 
image data inputted from a host computer (external 
device) 418 and a synthetic gradation conversion table 
generated by inputting a gradation conversion table for a 
printer from the printer part of a digital copying machine 
101 and synthesizing it with the reference gradation 
conversion table. Further, by using the synthetic 
gradation conversion table, the gradation conversion of 
the image data inputted from the host computer 418 is 
performed. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While performing an image processing to the image data read in the scanner section in 
the image-processing section and performing an image processing to the image data which 
inputted and inputted image data into the detail paper in the printer section from the image 
formation equipment which carries out image formation, and an external device The print control 
unit which controls the printer section of said image formation equipment, and carries out image 
formation to the recording paper, In the image output system in which the image output of the 
image data inputted from the image data which it ****(ed) and was read in said scanner section 
through said printer section, and said external device is possible A change means by which said 
printer section performs the change to said image-processing section and said print control unit 
as the image entry-of-data point. It has the gradation translation table for printers used in case 
gray scale conversion of the image data inputted through said change means is performed. Said 
image-processing section It has the gradation translation table for scanners used in case gray 
scale conversion of the image data read in said scanner section is performed. Said print control 
unit The criteria at the time of performing gray scale conversion of the image data inputted from 
said external device, and the becoming criteria gradation translation table. The gradation 
translation table for printers is inputted from said printer section, and it has the synthetic 
gradation translation table which compounded with said criteria gradation translation table, and 
was generated. Further said print control unit The image output system characterized by 
performing gray scale conversion of the image data inputted from said external device using said 
synthetic gradation translation table. 

[Claim 2] It is the image output system according to claim 1 characterized by, as for said criteria 
gradation translation table, for two or more criteria gradation translation tables existing according 
to an image field, and two or more synthetic gradation translation tables which said synthetic 
gradation translation table compounded the criteria gradation translation table which 
corresponds for every image field, and said gradation translation table for printers, and generated 
existing. 

[Claim 3] Said image formation equipment has a gradation pattern generating means to generate 
two or more gradation patterns as image data. Said printer section The image write-in means 
which writes in an electrostatic latent image on image support based on the gradation pattern 
after inputting a gradation pattern from said gradation pattern generating means and performing 
gray scale conversion using said gradation translation table for printers, A development / imprint 
means to develop the electrostatic latent image on said image support using the developer of 
two or more colors, and to imprint in the record paper, A surface potential detection means to 
detect the surface potential of the electrostatic latent image of the gradation pattern formed on 
said image support, It has an optical detection means to detect optically the amount of the 
developer when developing with a developer the electrostatic latent image of the gradation 
pattern formed on said image support. Further said image formation equipment The image output 
system according to claim 1 or 2 characterized by amending said gradation translation table for 
printers based on the detection result of said surface potential detection means, and the 
detection result of said optical detection means. 

[Claim 4] Said image formation equipment has a gradation pattern generating means to generate 
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two or more gradation patterns as image data. Said scanner section The gradation pattern image 
which formed and created said gradation pattern on the recording paper in said printer section is 
read. Any one image output system according to claim 1 to 3 characterized by amending said 
gradation translation table for scanners based on the reading signal of the gradation pattern used 
as the reading signal of the read gradation pattern, and the criteria memorized beforehand. 
[Claim 5] Furthermore, any one image output system according to claim 1 to 4 characterized by 
having compounded said gradation translation table for scanners, and said gradation translation 
table for printers, having asked for the 2nd synthetic gradation translation table, and performing 
data smoothing to said 2nd synthetic gradation translation table. 

[Claim 6] Any one image output system according to claim 1 to 5 characterized by compounding 
said gradation translation table for scanners, and said gradation translation table for printers, 
asking for the 2nd synthetic gradation translation table, setting said 2nd synthetic gradation 
translation table to either said gradation translation table for scanners, or the gradation 
translation table for printers, and setting the non-translation table which does not perform gray 
scale conversion substantially to another side. 



[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image output system which carries out the 
image output of the image data from an external device in the printer section of image formation 
equipment through a print control unit at a detail more about the image output system which 
consists of image formation equipment and print control units, such as a copying machine of a 
digital method, printer equipment, and facsimile apparatus. 
[0002] 

[Description of the Prior Art] With digital image formation equipments, such as a color copying 
machine of an electrophotography method, it is required to maintain a good image also to the 
passage of time and an environmental variation. However, image concentration and a tone 
reproduction are changed by degradation etc. at the time of change of the environment of 
perimeters, such as temperature and humidity, the developer to be used, and paths, such as a 
photo conductor. For this reason, this fluctuation is amended, in order to acquire the image 
concentration and the tone reproduction which were always stabilized, image concentration and 
gradation nature (fluctuation) are detected within a machine, and the gradation translation table 
is amending. 

[0003] Moreover, also in the print control unit for outputting an image to image formation 
equipment, there is much what has gradation converter ability, and it is common. Therefore, 
when performing an image output in the printer section of image formation equipment through a 
print control unit, after gray scale conversion is carried out within a print control unit and 
dithering is performed, gray scale conversion of the image data is carried out using the gradation 
translation table inside image formation equipment, and image formation is carried out to the 
recording paper. 

[0004] On the other hand, in the "print control unit" of JP,9-141942,A, what established an 
image-processing means to perform gray scale conversion, in the print control unit is indicated 
for the purpose of removing with [ of the property of a printer (image formation equipment) 
proper ] a rose. Here, the removal with the rose of a printer proper is adjusting the maximum 
density of specifically absorbing the difference in the output concentration property by individual 
difference, and an image, and adjusting so that deterioration of the printing quality by Chile of a 
toner may be prevented. 

[0005] Moreover, with "the image formation approach and equipment" of JP, 7-261 479,A, after 
performing the 1st calibration (calibration of image concentration) about a system including the 
both sides of a scanner (reading means) and a printer (image formation means), what performs 
the 2nd calibration (calibration of image concentration) by the printer section independent is 
indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned Prior 
art, there were the following troubles as evil by performing gray scale conversion by two in a 
print control unit and image formation equipment. 

[0007] By performing two gray scale conversion to the 1st, the quantization error became large 
and there was a trouble that there was a possibility that gradation data may be lost Since YMCK 
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gray scale conversion in image formation equipment was performed through picture signal 
processings, such as YMCK gray scale conversion in a print control unit, and gradation 
processing (dithering), specifically as compared with the case where YMCK gray scale conversion 
in image formation equipment is not performed, there was a trouble that the gradation stability 
which is the effectiveness of dithering, and the linearity of gradation were lost. For example, a 
possibility that a difference may come out is in highlights (when there is little toner coating 
weight). 

[0008] In order to perform two gray scale conversion to the 2nd, the trouble of becoming easy to 
generate a false profile was also in the outputted image. 

[0009] Moreover, by having an image-processing means to perform gray scale conversion in a 
print control unit according to JP,9"141942,A "a print control unit" Although the difference in 
the property which abolishes the time amount concerning the communication link time amount of 
a parameter, and attains improvement in the speed, and is depended with [ of a printer proper ] a 
rose is absorbed, the maximum density of an image is adjusted and it enables it to adjust so that 
deterioration of the printing quality by Chile of a toner may be prevented The output 
concentration property in image formation equipment was not able to be amended with time. 
[0010] Furthermore, according to JP,7-261479,A "the image formation approach and 
equipment", it was not what cancels the evil by performing gray scale conversion by two in 
image formation equipment in the print control unit of what is attaining stabilization of image 
quality by two or more kinds of calibrations. 

[001 1] It aims at this invention being made in view of the above, and maintaining the gradation 
stability which is the effectiveness of dithering, and the linearity of gradation in the image output 
system which carries out the image output of the image data from an external device in the 
printer section of image formation equipment through a print control unit, and reducing 
generating of a false profile, and guaranteeing stability with the passage of time. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image 
output system concerning claim 1 While performing an image processing to the image data read 
in the scanner section in the image-processing section and performing an image processing to 
the image data which inputted and inputted image data into the detail paper in the printer 
section from the image formation equipment which carries out image formation, and an external 
device The print control unit which controls the printer section of said image formation 
equipment, and carries out image formation to the recording paper. In the image output system in 
which the image output of the image data inputted from the image data which it ****(ed) and 
was read in said scanner section through said printer section, and said external device is 
possible A change means by which said printer section performs the change to said image- 
processing section and said print control unit as the image entry-of^data point. The gradation 
translation table for printers used in case gray scale conversion of the image data inputted 
through said change means is performed. It has the gradation translation table for scanners used 
in case a preparation and said image-processing section perform gray scale conversion of the 
image data read in said scanner section. The criteria gradation translation table with which said 
print control unit serves as criteria at the time of performing gray scale conversion of the image 
data inputted from said external device. The synthetic gradation translation table which inputted 
the gradation translation table for printers from said printer section, compounded with said 
criteria gradation translation table, and was generated, Gray scale conversion of a preparation 
and the image data which said print control unit inputted from said external device using said 
synthetic gradation translation table further is performed. 

[0013] Moreover, as for said criteria gradation translation table, in the image output system 
concerning claim 2, in an image output system according to claim 1, two or more criteria 
gradation translation tables exist according to an image field, and two or more synthetic 
gradation translation tables which said synthetic gradation translation table compounded the 
criteria gradation translation table which corresponds for every image field, and said gradation 
translation table for printers, and were generated exist, 

[0014] The image output system concerning claim 3 is set to an image output system according 
to claim 1 or 2. Moreover, said image formation equipment It has a gradation pattern generating 
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means to generate two or more gradation patterns as image data. Said printer section The image 
write-in means which writes in an electrostatic latent image on image support based on the 
gradation pattern after inputting a gradation pattern from said gradation pattern generating 
means and performing gray scale conversion using said gradation translation table for printers, A 
development / imprint means to develop the electrostatic latent image on said image support 
using the developer of two or more colors, and to imprint in the record paper, A surface potential 
detection means to detect the surface potential of the electrostatic latent image of the 
gradation pattern formed on said image support, An optical detection means to detect optically 
the amount of the developer when developing with a developer the electrostatic latent image of 
the gradation pattern formed on said image support. It **** and said image formation equipment 
amends said gradation translation table for printers based on the detection result of said surface 
potential detection means, and the detection result of said optical detection means further. 
[0015] Moreover, the image output system concerning claim 4 is set to any one image output 
system according to claim 1 to 3. It has a gradation pattern generating means by which said 
image formation equipment generates two or more gradation patterns as image data. The 
gradation pattern image with which said scanner section formed and created said gradation 
pattern on the recording paper in said printer section is read. Based on the reading signal of the 
gradation pattern used as the reading signal of the read gradation pattern, and the criteria 
memorized beforehand, said gradation translation table for scanners is amended. 
[0016] Moreover, in any one image output system according to claim 1 to 4, further, the image 
output system concerning claim 5 compounds said gradation translation table for scanners, and 
said gradation translation table for printers, asks for the 2nd synthetic gradation translation 
table, and performs data smoothing to said 2nd synthetic gradation translation table. 
[0017] Moreover, the image output system concerning claim 6 is set to any one image output 
system according to claim 1 to 5. Compound said gradation translation table for scanners, and 
said gradation translation table for printers, and it asks for the 2nd synthetic gradation 
translation table. Said 2nd synthetic gradation translation table is set to either said gradation 
translation table for scanners, or the gradation translation table for printers, and the non- 
translation table which does not perform gray scale conversion substantially is set to another 
side. 
[0018] 

[Embodiment of the Invention] Hereafter, with reference to an attached drawing, it explains to a 
detail in order of [the gestalt 1 of operation], and the [gestalt 2 of operation] by making into an 
example the case where a printer controller is used [ this invention ] for an image output system 
as a print control unit, using an electrophotography copying machine (only henceforth a copying 
machine or a digital copier) as image formation equipment. 

[0019] [Gestalt 1 of operation] the image output system of the gestalt 1 of operation The 
criteria at the time of performing gray scale conversion of the image data which connected the 
printer controller to the copying machine equipped with the scanner section, the images- 
processing section, and the printer section, and was inputted into this printer controller side 
from the external device, and the becoming criteria gradation translation table, The synthetic 
gradation translation table which compounded with the gradation translation table for printers 
inputted from the printer section and said criteria gradation translation table, and was generated 
is prepared, and it is made to perform gray scale conversion about the image data inputted from 
the external device using this synthetic gradation translation table. 

[0020] About the image output system of the gestalt 1 of operation hereafter ** Creation 
approach **-1 of the outline configuration ** composition gradation translation table of the 
printer controller (print control unit) of the gestalt 1 of outline configuration ** operation of the 
copying machine of the gestalt 1 of operation The automatic story of image concentration 
(gradation nature) ****** **-2 Amendment **-3 of natural complexion Synthetic processing of 
the amendment processing ** composition gradation translation table of the creation approach 
** development property of the gradation translation table for creation ** printers of a synthetic 
gradation translation table (creation processing) 
**** explains to a detail. 

[0021] ** The outline block diagram 1 of the copying machine of the gestalt 1 of operation 
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shows the outline of the device of the digital copier 101 of the gestalt 1 of operation, and sets it 
to drawing. Around the organic photo conductor (OPC) drum 102 of phi 120 [mm] as image 
support of a digital copier 101 mostly arranged in the center section The electrification charger 

103 charged in the front face of this photo conductor drum 102, and the laser beam study 
system 104 which irradiates semiconductor laser light and forms an electrostatic latent image on 
the front face of the photo conductor drum 102 by which uniform electrification was carried out. 
The black developer 105 and Yellow Y which supply and develop each color toner to an 
electrostatic latent image, and obtain a toner image for every color. Magenta M, and three color 
developers 106, 107, and 108 of Cyanogen C, The middle imprint belt 109 which carries out the 
sequential imprint of the toner image for every color formed on the photo conductor drum 102, 
The bias roller 110 which impresses an imprint electrical potential difference to this middle 
imprint belt 109, The sequential array of the electric discharge section 112 and ** which remove 
the charge which remains on the front face of the cleaning equipment 111 from which the toner 
which remains on the front face of the photo conductor drum 102 after an imprint is removed, 
and the photo conductor drum 102 after an imprint is carried out. 

[0022] Moreover, the belt cleaning equipment 114 for cleaning the toner image which remained 
after imprinting on the imprint bias roller 113 and detail paper for impressing the electrical 
potential difference which imprints the imprinted toner image on the detail paper to the middle 
imprint belt 1 09 is arranged. 

[0023] While the anchorage device 116 which it heats and pressurizes [ anchorage device ] and 
fixes a toner image to the outlet side edge of the conveyance belt 115 which conveys the detail 
paper which exfoliated from the middle imprint belt 109 is arranged, the paper output tray 117 is 
attached in the outlet section of this anchorage device 116. 

[0024] Furthermore, the exposure lamp 119 which irradiates scan light at the contact glass 118 
as a manuscript installation base arranged in the upper part of a digital copier 101 and the 
manuscript on this contact glass 1 18 is formed in the upper part of the laser beam study system 
104, the reflected light from a manuscript is led to the image formation lens 122 by the reflective 
mirror 121, and ON light is carried out to the image-sensors array 123 of CCD (Charge Coupled 
Device) which is an optoelectric transducer, the picture signal changed into the electrical signal 
by the image-sensors array 123 of CCD should pass the image-processing section (refer to 
drawing 3 ) — the laser oscillation of the semiconductor laser in the laser beam study system 

104 is controlled. 

[0025] Next, the control system built in the above-mentioned copying machine is explained. 
While a control system is equipped with the Maine control section (CPU) 130 as shown in 
drawing 2 , and R0M131 and RAMI 32 predetermined are attached to this Maine control section 
130 In the above-mentioned Maine control section 130 Interface 1/0133 is minded. The laser 
beam study system control section 134, a power circuit 135, a photo sensor 136, the toner 
concentration sensor 137, the environmental sensor 138, the photo conductor surface potential 
sensor 139, the toner supply circuit 140, the middle imprint belt mechanical component 141, the 
control unit 142, and the current detecting circuit 143 are connected, respectively. 
[0026] Here, while a power circuit 135 gives the predetermined discharge voltage for 
electrification to the electrification charger 103 by adjusting the laser output of the laser beam 
study system 104, the laser beam study system control section 134 gives the development bias 
of a predetermined electrical potential difference to developers 105, 106, 107, and 108, and gives 
a predetermined imprint electrical potential difference to the bias roller 110 and the imprint bias 
roller 113. 

[0027] Moreover, a photo sensor 136 becomes a field after the imprint of the photo conductor 
drum 102 from light emitting devices, such as light emitting diode by which contiguity 
arrangement is carried out, and photo detectors, such as photosensor, and while the toner 
coating weight in the toner image of the detection pattern latent image formed on the photo 
conductor drum 102 and the toner coating weight in the natural complexion section are detected 
for every color, respectively, the so-called rest potential after photo conductor electric 
discharge is detected. 

[0028] The detection output signal from this photo sensor 136 is impressed to the 
photoelectrical sensor control section which omitted illustration. The photoelectrical sensor 



http:/ / www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/12/08 



control section asks for the ratio of the toner coating weight in a detection pattern toner image, 
and the toner coating weight in the natural complexion section, detects fluctuation of image 
concentration for the ratio value as compared with a reference value, and is amending the 
control value of the toner concentration sensor 137. 

[0029] Furthermore, in developers 105-108, the toner concentration sensor 137 detected toner 
concentration based on permeability change of the developer which exists in a developer 105- 
108, and when toner concentration is less than constant value and changes into a toner 
insufficient condition as compared with the toner concentration value and reference value which 
were detected, it is equipped with the function impress the toner supply signal of the magnitude 
corresponding to the insufficiency to the toner supply circuit 140. 

[0030] The potential sensor 139 detects the surface potential of the photo conductor 102 which 
is image support, and the middle imprint belt mechanical component 141 controls the drive of the 
middle imprint belt 109. 

[0031] In the developer 105-108 (however, drawing 2 shows only a developer 107), the developer 
which contains a black toner or a corresponding color toner, and a carrier, respectively is held, 
and this is agitated by rotation of the developer churning member 202, and adjusts the amount of 
developers pumped up by the developer specification-part material 202 on a sleeve on the 
development sleeve 201. It is rotated to the hand of cut of the development sleeve 201 as a 
magnetic brush, this supplied developer being magnetically supported on the development sleeve 
201. 

[0032] Next, based on the block diagram of dr awing 3 , the image-processing section (the 
scanner and the IPU section) and the printer section of a copying machine 101 are explained. In 
drawing a scanner and 401 420 A shading compensation circuit, 402 an image memory and 404 
for a scanner gamma conversion circuit and 403 An image separation circuit, 405 a color 
conversion UCR processing circuit and 407 for an MTF filter and 406 A variable power circuit, An 
image processing (creation) circuit and 409 408 The printer gamma correction circuit for image 
processings, A gradation processing circuit, and 411 and 423 410 Interface I/F and a selector. As 
for a system controller, and 421 and 422, for the printer gamma (it is henceforth called process 
computer gamma) conversion circuit for the image formation sections, and 413, a printer and 417 
are [ 412 / a pattern generation circuit and 424 ] area processing circuits, respectively. In 
addition, in drawing, 418 shows the host computer as an external device which outputs image 
data through a copying machine, and 419 shows the printer controller as a print control unit 
which controls the printer section of a copying machine and carries out image formation to the 
recording paper while performing an image processing to the image data which inputted and 
inputted image data from a host computer 418. 

[0033] and A scanner 420, the shading compensation circuit 401, the area processing circuit 424, 
interface I/F423, the scanner gamma conversion circuit 402, an image memory 403, the image 
separation circuit 404, the MTF filter 405, the color conversion UCR processing circuit 406, the 
pattern generation circuit 421, A scanner and the IPU section (the scanner section and the 
image-processing section of this invention) are formed of the variable power circuit 407, the 
image processing (creation) circuit 408, the printer gamma correction circuit 409 for image 
processings, the gradation processing circuit 410, and CPU30, R0M31 and RAM32. The printer 
section (printer section of this invention) is formed of the printer gamma (it is henceforth called 
process computer gamma) amendment circuit 412 for image formation, a printer 413, I/F and a 
selector 411, a system controller 417, and the pattern generation circuit 422. 
[0034] The color is separated into R, G, and B by the color scanner 420, and the manuscript to 
copy is read by the 10-bit signal as an example. The nonuniformity of a main scanning direction 
is amended by the shading compensation circuit 401, and the read picture signal (image data) is 
outputted by the 1 0-bit signal. 

[0035] In the area processing circuit 424, the field signal (area signal) for distinguishing to which 
field in a manuscript the image data which is performing current processing belongs is generated. 
With the field signal outputted from this circuit, the parameter used in the latter image- 
processing section is changed. These fields can choose image-processing parameters, such as 
the optimal color correction factor for each manuscript, such as an alphabetic character, a 
photograph, a film photo (printing paper), a printing manuscript, an ink jet, a fluorescence pen, a 
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map, and a hot printing manuscript, a spatial filter, and a gradation translation table, from two or 
more gradation translation table setup according to an image field, respectively for every 
appointed field. 

[0036] An interface (I/F) 423 is used in case the image read with the scanner is outputted 
outside. When using it as the printer section, and a scanner and the IPU section like a copying 
machine, the image data read in the I/F selector 411 of the printer section to the printer 
controller (print control unit) 419 can be taken out. 

[0037] Moreover, in the scanner gamma conversion circuit 402, the reading signal from a scanner 
420 is changed into lightness data from reflection factor data. In the image separation circuit 
404, the judgment of the alphabetic character section and the photograph section, and a 
chromatic color and an achromatic color judging are performed. With the MTF filter 405, 
processing which changes the frequency characteristics of picture signals, such as edge 
enhancement and smoothing, is performed according to liking of users, such as a sharp image 
and a soft image. 

[0038] Moreover, in the color conversion UCR processing circuit 406, the difference between the 
color-separation property of an input system and the spectral characteristic of the color 
material of an output system is amended, and it is the color material YMC required for faithful 
color reproduction. It consists of the color correction processing section which calculates an 
amount, and the UCR processing section for transposing the part with which three colors of 
YMC lap to Bk (black). That is, color correction processing is realizable by carrying out a matrix 
operation like a bottom type. 
0039] 

Equation 1] 

a11 a12 a13 
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[0040] Here, Bar R, Bar G, and Bar B show the complement of R, G, and B. The matrix multiplier 
aij is decided by the spectral characteristic of an input system and an output system (color 
material). Here, although primary masking equations were held for the example, precision can 
improve color correction more by using bar B-2, a quadratic term like Bar BG, or a still higher 
order term. Moreover, operation expression may be changed by the hue or you may make it use 
a noy violence UA equation. Even if it makes it which approach, Y, M, and C can be calculated 
from the value of Bar R, Bar G, and Bar B (or B, G, and R are sufficient). 

[0041] On the other hand, UCR processing can be performed by calculating using a degree type, 
r = Y-alpha-min (Y, M, C) 

M' = M-alpha-min (Y, M, C) 
C = C-alpha-min (Y, M, C) 
Bk = Alpha-min (Y, M, C) 

In an upper type, alpha is the multiplier which determines the amount of UCR and becomes UCR 
processing 100% at the time of alpha= 1. Constant value is sufficient as alpha. For example, the 
image in the highlights section can be smoothed by setting alpha to 1 in the high concentration 
section, and setting near to 0 in near and the highlights section (low image concentration 
section). 

[0042] Variable power in every direction is performed in the variable power circuit 407, and 
repeat processing etc. is performed in the image processing (creation) circuit 408. 
[0043] In the printer gamma correction circuit 409 for image processings, amendment of a 
picture signal is performed according to image quality modes, such as an alphabetic character 
and a photograph, moreover, natural complexion **** — carrying out — etc. — it can also carry 
out to coincidence. The printer gamma correction circuit 409 for image processings has two or 
more switchable gradation translation tables (10 as an example) (gradation translation table for 
scanners of this invention) corresponding to the field signal which the area processing circuit 
424 mentioned above generated. This gradation translation table can choose the optimal 
gradation translation table for each manuscript, such as an alphabetic character, a film photo 
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(printing paper), a printing manuscript, an ink jet, a fluorescence pen, a map, and a hot printing 
manuscript, from two or more image-processing parameters. 

[0044] Next, dithering or pattern processing is performed in the gradation processing circuit 410. 
In order that the output of the gradation processing circuit 410 may lower a pixel frequency to 
one half, an image data bus has width of face (two duties of 8-bit image data) of 1 6 bits so that 
the data for 2 pixels can be transmitted to coincidence at the printer section. 
[0045] In order to process the image data read with the scanner 420 by external devices, such 
as a host computer 418, I/F and a selector 411 are outputted or has a change function 
(equivalent to the change means of this invention) for outputting the image data from an external 
host computer 418 or other external image processing systems by the printer 413. 
[0046] The printer gamma (process computer gamma) amendment circuit 412 for image 
formation outputs the picture signal from I/F and a selector 41 1 to the laser modulation circuit 
which changes with a gradation translation table (gradation translation table for printers of this 
invention), and is mentioned later. 

[0047] As mentioned above, the printer section is constituted from the gestalt 1 of operation by 
I/F and the selector 411, the printer gamma correction circuit 412 for image formation, the 
printer 413, and the system controller 417, and a scanner and the IPU section are independently 
usable. Therefore, the printer section can be used as printer ability (printer) by inputting the 
picture signal from a host computer 418 into I/F and a selector 411 through a printer controller 
419, carrying out gray scale conversion by the printer gamma correction circuit 412 for image 
formation, and performing image formation by the printer 413. 

[0048] The above image-processing section (a scanner and the IPU section) is controlled by 
CPU30. CPU30 is connected with each part of ROM31, RAM32, and the scanner and the IPU 
section through BUS425. Moreover, CPU30 is connected with the system controller 417 through 
serial I/F, and the command from a control unit 142 (refer to drawing 2 ) etc. is transmitted 
through a system controller 417. Various parameters are set as each image-processing circuit 
mentioned above based on image quality mode, concentration information, field information, etc. 
which were transmitted. The pattern generation circuits 421 and 422 generate the gradation 
pattern used in the image-processing section and the image formation section, respectively. 
[0049] That is, as shown in drawing 4 , the area information as which it was specified on the 
manuscript is compared with the reading positional information at the time of image reading, and 
an area signal is generated from the area processing circuit 424. Based on an area signal, the 
parameter used in the scanner gamma conversion circuit 402, the MTF filter 405, the color 
conversion UCR circuit 406. the image processing circuit 408, the printer gamma correction 
circuit 409 for image processings, and the gradation processing circuit 410 is changed. The 
printer gamma correction circuit 409 for image processings and the gradation processing circuit 
410 are illustrated in detail especially here. 

[0050] In the printer gamma correction circuit 409 for image processings, the area signal from 
the area processing circuit 402 is decoded by the decoder 1, and it chooses by the selector 1 
from two or more gradation translation tables (gradation translation table for scanners of this 
invention), such as an alphabetic character and an ink jet In the example of the manuscript 
shown in d rawing 4 , the example in which the field 0 of an alphabetic character, the field 1 of 
printing paper, and the field 2 of an Inkjet exist is illustrated. To the field 0 of an alphabetic 
character, the gradation translation table 2 for ink jets is chosen as an example to the gradation 
translation table 3 for printing paper, and the field 2 of an ink jet to the gradation translation 
table 1 for alphabetic characters, and the field 1 of printing paper, respectively. 
[0051] Based on the signal which the picture signal (image data) by which gray scale conversion 
was carried out in the printer gamma correction circuit 409 for image processings was again 
made equivalent to an area signal in the gradation processing circuit 410, and was decoded by 
the decoder 2, the gradation processing used by the selector 2 is changed. As usable gradation 
processing, processing which does not use a dither, processing which performed the dither, error 
diffusion process, etc, are performed. Error diffusion process is performed to an ink jet 
manuscript. 

[0052] It is chosen by the decoder 3 whether the picture signals after gradation processing are 
whether based on reading positional information, it is Rhine 1 and Rhine 2. Whenever Rhine 1 
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differs from 1 pixel of Rhine 2 in the direction of vertical scanning, they is changed. The data of 
Rhine 1 are temporarily stored in the FIFO (First In First Out) memory located in the lower 
stream of a river of a selector 3, and the data of Rhine 1 and Rhine 2 are outputted. Thereby, a 
pixel frequency can be lowered to one half and it can be made to input into I/F and a selector 
411. 

[0053] Next, with reference to drawing 5 , the laser modulation circuit prepared corresponding to 
each of the image data of Rhine 1 and Rhine 2 is explained. Here, a writeHn frequency is 18.6 
[MHz] and a 1 -pixel scan time presupposes that it is 53.8 [nsec]. Moreover, 8-bit image data can 
perform gamma conversion by the look-up table (LUT) 451, 

[0054] Based on the signal of the high order triplet of a 8-bit picture signal, it is changed into 
the pulse length of an octal in the pulse-width-modulation circuit (PWM) 452, the power 
modulation of 32 values is performed in 5 bits of low order in the power modulation circuit (PM) 
453, and light is emitted based on the signal with which the laser diode (LD) 454 was modulated. 
By the photodetector (PD) 455, it acts as the monitor of the luminescence reinforcement, and 
amends for every dot. The maximum of the reinforcement of a laser beam can carry out 
adjustable to 8 bits (256 steps) independently of a picture signal. 

[0055] Moreover, the beam diameter (this is defined as width of face in case the reinforcement 
of the beam at the time of quiescence declines to 1 / e2 to maximum) of a main scanning 
direction is 80% desirably 90% or less to the magnitude of 1 pixel. As for a beam diameter, the 1 
pixels of main scanning directions 50 [mum] and the directions 60 of vertical scanning [mum] are 
used by 42.3 [mum] 600 DPI. 

[0056] In addition, corresponding to each of the image data of Rhine 1 of drawing 4 , and Rhine 2, 
the laser modulation circuit shown in drawing 5 is prepared. Here, the image data of Rhine 1 and 
Rhine 2 synchronizes, and scans a photo conductor top in parallel to a main scanning direction. 
[0057] ** Explain the outline configuration of the printer controller (print control unit) of the 
gestalt 1 of operation with reference to the outline configuration, next drawing 6 of a printer 
controller (print control unit) of operation. [ of a gestalt 1 ] Drawing 6 is the block diagram having 
shown the peripheral device connected to a printer controller 419 with the configuration of this 
printer controller 419 centering on a printer controller 419. 

[0058] Like illustration, at least one a host computer 418 and a digital copier 101 are connected 
to the printer controller 419. With a host computer 418, the printing manuscript which the user 
drew up or inputted is supplied in the format of a printing instruction and image data to a printer 
controller 419. The digital copier 101 is equipped with printer engine (printer section) as 
mentioned above, and it performs printing by the electrophotography method. 
[0059] The printer controller 419 is equipped with the host interface 12, CPU (central processing 
unit)13, RAMI 4 and R0M15, the data-conversion section 16, the image-processing section 17, 
and the video interface 18. The host interface 12 will transmit a printing instruction with 
interrupt etc. to CPU13, if it connects with the host computer 418 and a printing instruction is 
received from a host computer 418. 

[0060] RAMI 4 is random access memory which stores data, such as image data supplied from a 
host computer 418. RAMI 4 has the above capacity which memorizes image data by the muftiple 
value. R0M15 is the read only memory in which various kinds of programs and data required in 
order to perform printing control by CPU13 were stored. 

[0061] Moreover, the data-conversion section 16 changes the number of gradation of the image 
data stored in RAMI 4 into the number of gradation in which an output is possible with a digital 
copier 101. The image-processing section 17 performs image adjustment of gray scale 
conversion, maximum-density adjustment, etc. It connects with the digital copier 101 and the 
video interface 18 outputs the image data processed in the image-processing section 17. 
[0062] The outline actuation is explained in the above configuration. First, image data is 
outputted, while drawing up the manuscript which a user wants to print on a host computer 418 
and outputting a printing instruction to a printer controller 419 through a host computer 418. 
Transmitting a printer controller 419 to 0PU13 with interrupt etc., if a printing instruction is 
taken out from the host interface 12, CPU13 writes in the sent image data by the bit image on 
RAM 14. 

[0063] Under the present circumstances, when the printing instruction from a host computer 418 
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is assignment of a multiple value, the data expressed with the halftone among the image data 
sent from the host computer 418 write the value to which the value or dithering of a halftone as 
it is was applied in RAMI 4. For example, from a host computer, the image data per pixel is 
usually specified by 8 bits. When it writes in by 8 bits when the capacity of RAM 14 can memorize 
by 8 bits, and only the amount of 4 bits are at this time as for the capacity of RAMI 4, dithering 
is performed, and it is made 4-bit data, and writes in RAMI 4. 

[0064] If bit image expansion of all the image data from a host computer 418 is carried out on 
RAM 14 by binary or the multiple value, it tells that preparation of image data completed CPU13 
to the digital copier 101, and a printing instruction will be outputted after checking that the 
digital copier 101 is not used in the usual copy actuation etc. If a printing control signal is 
asserted from a digital copier 101, a printer controller 419 side performs DMA (Direct Memory 
Access), and sends out the image data stored in RAMI 4 to the data-conversion section 16. 
[0065] Rather than the number of gradation of a digital copier 101 in which a multiple-value 
output is possible, when the number of gradation of the image data stored in RAMI 4 is small, the 
data-conversion section 16 repeats data and rechanges them into the number of gradation in 
which the output of a digital copier is possible. For example, by the case where it outputs to the 
digital copier 101 in which the output of 8 bits (256 gradation) is possible, when the image data 
stored in RAMI 4 is 1 bit (2 gradation) per pixel, 2 bits (4 gradation), and 4 bits (16 gradation), as 
shown in drawing 7 - drawing 9 , each bit is extended, all are rechanged into the image data of 
256 gradation, and the image-processing section 17 is supplied. 

[0066] The image-processing section 17 inputs the image data changed in the data-conversion 
section 16, and processes gray scale conversion, maximum-density adjustment, etc. Gray scale 
conversion adjusts the value of an output image to an input image here, in order to absorb the 
difference in the output concentration property by the solid-state difference in the printer 
engine (printer section) of a digital copier 101. Moreover, maximum-density adjustment will adjust 
image data to a certain fixed value in consideration of a toner dispersing in an output image, if 
the value near maximum density (it is OxFF in the case of 8 bits) is printed by the 
electrophotography method. 

[0067] Thus, the image data adjusted in the image-processing section 17 is sent out to a digital 
copier 101 through the video interface 18. With a digital copier 101, printing by the 
electrophotography method is performed in the printer section based on the inputted image data. 

[0068] In addition, being reversal and being un-reversed are changed so that for a certain reason 
the format at the time of passing the video interface 18 may reverse image data and can output 
what it is various and image data has reversed with the digital copier 101 connected if needed at 
the time of an output. [ of image data ] Moreover, when RAM which can be written in at any time 
constitutes the gradation conversion circuit (not shown) in the image-processing section 1 7, it is 
also possible to reverse data without the inverter circuit of image data. 

[0069] Furthermore, to print in a color, four kinds of gradation translation tables, C (cyanogen), M 
(Magenta), Y (yellow), and K (black), are usually required for gray scale conversion, but since it is 
the same in circuit, in the case of with a color [ every ] of one output, the configuration of the 
video interface 18 turns into a configuration of only one circuit. Moreover, since the scanner 420 
is carried in the copying machine 101, if the image-processing section 17 is made the 
configuration which can be outputted and inputted bidirectionally, a printer controller 419 can 
also be used as a scanner controller, and the configuration of the image-processing section 17 
will enable it binary-ized processing of image data, and to use also as a gradation conversion 
circuit for scanners. 

[0070] Dra wing 1 0 showed the example of a configuration of the image-processing section 17 in 
the printer controller 419 of drawing 6 , and the image-processing section 17 is equipped with 
the mode register 20 and the gradation conversion circuit 21. 

[0071] The set points, such as a printer/scanner, 1 bit / 2 bits / 4 bits / 8 etc. bits, are stored 
in the mode register 20. The gradation conversion circuit 21 consists of RAM, and is written in 
the table format that the conversion value doubled with the property of the digital copier 
connected by CPU13 is shown in drawing 1 1 . Moreover, when reversing an image and outputting, 
as shown in drawing 1 2 , when the value of input image data is small, a big value is outputted for 
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the value of a gradation translation table, and when input image data is a big value, it is set up so 
that a small value may be outputted. 

[0072] The actuation is explained in the above configuration. As mentioned above, the printer 
controller 419 develops the image data sent from the host computer 418 by the bit map to 
RAM14. In addition, it explains to RAM14 here as what can memorize the gradation of the 
multiple value of 4 bits temporarily. Since 4-bit data can be treated, the data which have 16 
steps of values from 0x0 to OxF in RAM 14 are memorized. Moreover, let the digital copier 101 
connected be the thing in which the output of 8 bits (256 gradation) data is possible. 
[0073] Although image data is sent out to the video interface 18 from RAMI 4 if all image data is 
developed on RAMI 4, image data is changed with reference to conversion values memorized by 
the mode register 20 at that time, such as a printer/scanner, 1 bit / 2 bits / 4 bits / 8 etc. bits. 
If video DMA actuation starts, since it passes along a CPU bus top, and is inputted into the 
data-conversion section 16 and the gradation of a mode register 20 is beforehand specified as 4 
bits, a bit escape will be carried out according to the table shown in drawing 9 , and the image 
data on RAM 14 will be outputted as 8-bit data. However, although the gestalt of this operation 
has described the case of 4 bits, also when it is 1 bit and 2 bits, it is only that the translation 
table of drawing 9 changes to drawing 7 and drawing 8 , respectively, and the method of 
transform processing does not change. 

[0074] The image data outputted from the data-conversion section 16 is again changed into the 
data referred to by the gradation conversion circuit 21. For example, since the value of the 
output data of the reference table of drawing 1 1 is 0x13 when the image data outputted from the 
data-conversion section 16 is 0x11, it is outputted as image data with this new value. Moreover, 
when reversing an image and outputting, when the value of input image data is small, a big value 
is outputted with the gradation translation table of drawing 12 , and a small value is outputted 
when input image data is a big value. 

[0075] Furthermore, after applying gray scale conversion to 4 bits (16 gradation) image data by 
applying gray scale conversion to the output of the data-conversion section 16, although it is 16 
kinds and does not change within 1 time of the video DMA, the output of the value of halftone of 
the number of the data which can be outputted compared with the case where it inputs into the 
data-conversion section 16 is still attained from the gradation expressed with 16 gradation, such 
as 0x13 and OxEC. After applying gray scale conversion to 4 bits (16 gradation) image data, when 
inputting into the data-conversion section 16, the value of the image data which can be 
outputted will be restricted to 16 kinds of values which become a 4-bit repeat, such as 0x00, 
0x11. OxFF. Moreover, if 16 kinds of output gray scale conversion is carried out, since it may 
become the same output image data to different input image data in 16 kinds of inputs, there is a 
case where the number of gradation which can be outputted will be reduced as a result. 
[0076] Since gray scale conversion becomes possible, without using the gamma correction 
circuit which it has in the copying machine 101 interior according to the configuration of the 
gestalt 1 of operation as mentioned above, it not only can attain improvement in the speed of 
processing, but it becomes the configuration that it can respond also to the various video 
interfaces 18, and even if it is the image data by which bit map expansion was carried out at the 
small number of gradation, it becomes possible to treat also as image data with many gradation. 
[0077] ** Since the difference between a part and the part of ** mentioned later is not clear, 
please check whether it is the right. Please direct, although it should correct how if our 
understanding is wrong. 

** It is **-1 about the creation approach of a synthetic gradation translation table, next the 
creation approach of the synthetic gradation translation table set as the gradation conversion 
circuit 17 of a printer controller 419. Automatic gradation amendment **-2 of image 
concentration (gradation nature) Amendment **-3 of natural complexion It explains to a detail in 
order of creation of a synthetic gradation translation table. 

[0078] ** -1 automatic gradation assistant ** of image concentration (gradation nature) — with 
reference to the flow chart of drawing 13 and d rawing 14 - drawing 19 , actuation of automatic 
gradation amendment (ACC: Auto Color Calibration) of image concentration (gradation nature) is 
explained first In addition, drawing 13 shows the operation flow chart of ACC of image 
concentration, drawing 1 3 shows the outline configuration of a control unit 142. drawing 14 - 
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drawing 16 , drawing 1 8 - drawing 19 show the example of a display of the liquid crystal screen 
of a control unit 142, and drawing 17 is the explanatory view showing two or more concentration 
gradation patterns printed by the recording paper. 

[0079] First, when performing ACC, a control unit 142 is operated and two or more 
concentration gradation patterns are formed in the record paper (step SI). The automatic 
gradation amendment (ACC) menu screen which specifically operates liquid crystal screen 142a 
of the control unit 142 (refer to drawing 14 ) prepared in the top face of a digital copier 101, and 
is indicated to be ACC menu call **** to drawing 15 is displayed. 

[0080] Next, in the automatic gradation amendment (AGO) menu screen of drawing 15 , selection 
of "activation" of the automatic gradation amendment the time of the copy use displayed as 
""the time of a copy or a printer"" or for the time of printer use displays the screen of drawing 
16 . Here, when the time of copy use is chosen, the gradation amendment table used in 
subsequent processings at the time of copy use is changed based on reference data, and if the 
time of printer use is chosen, the gradation amendment table at the time of printer use will be 
changed based on reference data. 

[0081] Then, if a printing start key is chosen in the screen of drawing 16 , two or more 
concentration gradation patterns corresponding to YMCK each color as shown in drawing 17 and 
an alphabetic character, and each image quality mode of a photograph will be formed in the 
record paper. In addition, this concentration gradation pattern is beforehand memorized and set 
up into R0M131 of a scanner and the IPU section. 

[0082] Here, the write-in value of a pattern is a hexadecimal display, and are 16 patterns of OOh, 
1 1h : 22h, — , EEh, and FFh. In drawing 1 7 , although the patch for 5 gradation (toner pattern) is 
displayed except for the natural complexion section, any value can be chosen among the 8-bit 
signals of 00 h-FFh. At a character mode, dithering, such as pattern processing, is not 
performed, but a pattern is formed with 1-dot 256 gradation, and the gradation processing which 
made the unit a total of 2 pixels of 1 pixel of 2 pixel x vertical scanning of horizontal scanning is 
used as an example in photograph mode. If every 2 pixels of a main scanning direction are made 
into a group and the picture signal of the pixel by the side of the back after N1' and processing is 
made [ the pixel of the near side of the main scanning direction of them / a picture signal / the 
picture signal of the pixel by the side of N1 and the main scanning direction back ] into N2' for 
the picture signal of the pixel of the near side after N2 and processing N1 - 2xN1 (0 <=N 1<=32) 
Nr=N 1+32 (32 <N 1<=223) 
Nr= 255 (223 <N 1<=225) 
N2'= 0 (0 <=N 2<=32) 
N2'= N 2-32 (32 <N 2<=223) 
N2'= 2xN 2-255 (223 <N 1<=225) 
It can carry out 

[0083] After a pattern is outputted to the recording paper, as shown in the liquid crystal screen 
of a control unit 142 at drawing 18 , a message indicator is performed so that the recording 
paper may be laid on the manuscript base 118. 

[0084] If the depression of the "reading start" key of drawing 18 is carried out after laying the 
recording paper with which the pattern was formed in the manuscript base 118 (step S2), a 
scanner 420 will run and the RGB data of a YMCK concentration pattern will be read (step S3). 
Under the present circumstances, the data of the pattern section and the data of the natural 
complexion section of the detail paper are read. 

[0085] Next, the readings of a pattern are amended using the RGB correction value mentioned 
later (step S4). 

[0086] Then, (it does not illustrate) is displayed for the selection screen of whether to perform 
natural complexion data processing on the liquid crystal screen of a control unit 142. In this 
selection screen, selection of performing processing using natural complexion data performs 
natural complexion data processing to reading data (step S6). (step S5: affirmation) The selection 
screen (not shown) of amendment of reference data is similarly displayed on the liquid crystal 
screen of a control unit 142, and if**** is chosen for amendment of reference data in this 
selection screen (step SI: affirmation), after processing the high image concentration section to 
reference data (step S8), creation and selection will be performed for a YMCK gradation 
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amendment table (step S9). 

[0087] If it judged whether the above-mentioned processing was completed for every image 
quality mode of a photograph and an alphabetic character next when judging whether YMCK 
carried out each ******** termination of the above-mentioned processing (step S10) and having 
ended (step S11) and has ended, the created gradation translation table is sent out to a printer 
controller 419 (step SI 2). In addition, in step S5 - step S12, the screen shown in drawing 19 is 
displayed during each processing after the selection in each selection screen. 
[0088] In addition, when not desirable, the result of having performed image formation on the 
YMCK gradation amendment table after processing termination is displayed all over the screen 
"to return", as shown in drawing 15 , so that the YMCK gradation amendment table before 
processing can be chosen. 

[0089] ** -2 Amendment of natural complexion, next amendment of natural complexion are 
explained. Two shown below are mentioned as a purpose of amendment processing of natural 
complexion. 

[0090] It is amending the whiteness degree of the recording paper used for the 1st at the time of 
ACC. When the same as the same machine, even if this forms an image, it is because the value 
read with a scanner 420 changes with whiteness degrees of the recording paper to be used. As a 
demerit when not amending the difference in the whiteness degree of this detail paper, when a 
whiteness degree uses low recycled paper etc. for this ACC for example, since there are many 
yellow components, generally recycled paper will be amended so that a yellow component may 
decrease, if the gradation amendment table of yellow is created. It is in this condition, next when 
a whiteness degree copies with high art paper etc., there is fault that a yellow component serves 
as few images and desirable color reproduction is not obtained. 

[0091] When the thickness (thickness of paper) of the recording paper used for the 2nd at the 
time of ACC is thin, colors, such as a pressure plate which presses down the recording paper, 
will be transparent, and it will be read with a scanner 420. For example, when having equipped 
with the manuscript automatic feeder called ADF (Auto Document Feeder) instead of a pressure 
plate, the belt is used for conveyance of a manuscript, and the quality of the material of the 
rubber system currently used for this belt has a low whiteness degree, and has some gray taste. 
Therefore, it is read as a picture signal with which the read picture signal also became high 
seemingly at the whole. Therefore, in case a YMCK gradation amendment table is created, it is 
created so that it may become that much thin. In this condition, thickness of paper is shortly 
thick, and since it reappears as an image with the whole thin concentration when permeability 
uses the bad recording paper, there is fault that a desirable image is not necessarily obtained 
[0092] In order to prevent the above faults, the picture signal of the natural complexion section 
of paper is amending the reading picture signal of the pattern section from the reading picture 
signal of the natural complexion section of paper. 

[0093] On the other hand, also when not performing amendment processing of the above- 
mentioned natural complexion, there is a merit, and like recycled paper, when using the recording 
paper with many yellow components, to the color into which the yellow component went [ how to 
bend amendment ], color reproduction may always become good. Moreover, in always using only 
the detail paper with thin thickness of paper, there is a merit that a gradation amendment table 
is created by the condition of having doubled with thin paper. 

[0094] Therefore, it can be chosen according to a user's situation and liking by carrying out 
ON/OFF of the amendment of the natural complexion section on a predetermined selection 
screen (not shown) whether natural complexion is amended. 

[0095] ** -3 The creation approach of the synthetic gradation translation table set as creation 
of a synthetic gradation translation table, next the gradation conversion circuit 17 of a printer 
controller 419 is explained concretely. It considers as the readings (t=Y, M, C or K, i= 0, 1, — , 9) 
(r [t], [i], g [t] and [i], b [t], [i]) which read the pattern formed in LD [i] (i= 0, 1, ~, 9) and the 
recording paper in the write-in value of the gradation pattern generated in the pattern generation 
circuit 421 with the scanner 420. In addition, you may express with lightness, saturation, a hue 
angle (L*, c*, h*) or lightness, redness, blueness (L*, a*, b*), etc. instead of (r, g, b). 
[0096] Reference data are the desired value of the input value (n= 0, 1, 2, — , 255) n to a 
gradation translation table, and the readings (r [t], [i], g [t] and [i], b [t], [i]) of a scanner. Here. 
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reference data shall be expressed as follows. 
Ar [[t] n] (0<=n<=255. t=Y, M, C or K) 
Ag [[t] n] (0<=n<=255, t=Y, M, C or K) 
Ab [[t] n] (0<=n<=255. t=Y. M, C or K) 
(formula 1) 

[0097] Above Ar, Ag, and Ab of (a formula 1) are reference data to a Red signal, a Green signal, 
and a Blue signal, respectively, and YMCK expresses the color of a toner. Moreover, the above- 
mentioned (formula 1) means holding in memory the reference data corresponding to the value 
which the input value to a gradation translation table can take in 8-bit signal processing, i.e., 256 
values to 0 to 255 values. 

[0098] Although processing later mentioned by making a note of 256 reference data as 
mentioned above, and memorizing to inside can be simplified In order to save the amount of the 
memory for memorizing reference data, as shown in the following (formula 2) Some n which made 
an example n[0] =0 and n[i] =26xi-5 (i= 1, 2 — 10) [i] (in this case) A group with corresponding 
reference data (formula 1) is remembered to be the value of 16 pieces in memory, and they are n 
(by the formula 2) other than n [i] (1 i= 0, 2 — 10). n=1-20 etc. Receiving reference data Ar[t][n 
[i]] may be computed by interpolating so that it may mention later. 
[0099] 

n [i] (1 0 <=n[i] <=255, i= 0, 2 ~ 10) 
Ar[t][n [i]] 

(0 <=n[i] <=255, i= 0, 1—10. t=Y. M. C or K) 
Ag[t][n [i]] 

(0 <=n[i] <=255, i= 0, 1—10, t=Y, M. C or K) 
Ab[t][n [i]] 

(0 <=n[i] <=255, i= 0, 1—10, t=Y. M, C or K) 
(formula 2) 

[0100] n [i], n [i+1] (as opposed to n=1-20) which turn into n[i] <=n<=n [i+1] as an example of 
interpolation It can ask by interpolating using i= 0, n[0] =0, the reference data Ar and g 
corresponding to n[1] =21, b[t][n [i]], Ar and g, and b[t][n [i+1]]. 

[0101] k [s] and [t] which are the rate of the magnitude of the RGB component in [ as opposed 
to / in the inside of RAMI 32 / each of a YMCK toner ] the reference data of the readings of a 
pattern on the other hand, [M, C or K] [ s=R, G or B;t=Y, ] 

It is hesitant the account of**. Here, k [s] and [t] are 1. A neighboring value is taken. However, 

inside a copying machine, it holds as an integer data as follows. 

k [s], [t]=k1[s], [t] / 2n (k1 [s] and [t] are an integer) 

For example, it is n= 10, 2n (n-th power of 2 is meant) =1024, etc. 

[0102] Drawing 20 is the explanatory view showing an example of the value of k [s] which is the 
correction value of an RGB code, and [t]. As shown in drawing 21 , the amendment data of an 
RGB code shown in dra wing 20 are displayed on the display screen of the control unit 142 of a 
digital copier 101, and can perform the input of these numeric values by pressing with a finger 
the part to which a display part corresponds. The inputted data are memorized in RAMI 32. 
[0103] The case of t=G (cyanogen) is explained as an example. The RGB component of the 
reference data of a cyanogen toner is amended like the following (formulas 3). 
Ar1[C][n[i]] 

= Ar[W]+(Ar[C] [n[i]]- Ar[W ~ ]) xk [r] and [C] 
Ag1[C][n [i]] 

= Ag[W]+(Ar[C] [n[i]]- Ar[W — ]) xk [g] and [C] 
Ab1[C][n [i]] 

= Ab[W]+(Ar[C] [n[i]]- Ar[W — ]) xk [b] and [C] 
0= 0. 1.2, — 10) 
(formula 3) 

[0104] Here, (Ar1[C][n [i]], Ag1[C][n [i]], Ab1[C][n [i]]) express the RGB component of the 
reference data after amendment, respectively, and (Ar[t][n [i]], Ag[t][n [i]], Ab[t][n [i]]) are 
reference data before amendment. Moreover, Ar [W], Ag [W], and Ab [W] are the RGB codes 
when reading white (brightest color for the scanner to be used), respectively. This value is in the 
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range of 0 to 255 values, when readings are 8-bit signals, and image concentration (quantity of 
light which CCD of the scanner when reading a body with low reflection factor or permeability 
detects) with zero darkest value, and 255 values have the value of the brightest image 
concentration (quantity of light which CCD of value scanner when reading body with high 
reflection factor or permeability detects), and 255 value neighborhood. 

[0105] In addition, although precision falls a little as compared with the above-mentioned case, a 
real use top is good also as Ar [W]=Ar[C], [0], and Ag[W] =Ag[C] [0] Ab[0] =Ab[C] and [0]. 
[0106] Here, Ar [C], [0], Ag [C] and [0], and Ab [C] and [0] are the values which read the natural 
complexion section of paper. In case the natural complexion section of paper is read, it can 
prevent precision falling to the rear face of paper by being careful of paper for the backing strip 
of several sheet pile (the so-called White back) paper not to become dark. 
[0107] As other amendment approaches, similarly, if the example in t=C (cyanogen) is shown, 
processing like (a formula 4) is possible practically. However, in this case, when the input value 
of i= 0 and n[0] =0, i.e., a gradation amendment table, is 0, it is made not to amend. 
Ar1[C][n[i]]=Ar[C][n[i]]xk [r], [C] 
Ag1[C][n[i]]=Ag[C][n[i]]xk [g], [C] 
Ab1[C][n[i]]-Ab[C][n[i]]xk [b], [C] 
(i= 1, 2, — , 10) (formula 4) 

[0108] In addition, the value of k [r] used by (the formula 4), [C], k [g] and [C], and k [b] and [C], 
k lg\ and [C], and k [b] and [C] need to change a numeric value into a proper value not by the 
same numeric value but by the formula to be used. [ k [r] used by (the formula 3), [C], ] 
[0109] Moreover, in order to simplify processing, (Ar1[C][n [i]]. Ag1[C][n [i]], Ab1[C][n [i]]) of an 
upper type are used below as new (Ar[t][n [i]], Ag[t][n [i]], Ab[t][n [i]]). 

[0110] It is created at the time of ACC activation, and the generation method of the gradation 
translation table (LUT) set as the gradation conversion circuit 17 of a printer controller 419 is 
explained. 

[0111] Since it is blue, Green, and red, respectively, in order to simplify processing, the 
reference data Ab of each complementary color [t] and [i] to each toner, Ag [t] and [i], and Ar 
[t] and [i] are used for the picture signal of the complementary color of YMC each toner among 
the above-mentioned reference data Ar [t], [i], Ag [t] and [i], and Ab [t] and [i], 
[0112] the spectrum (reflection factor) of the toner which uses the above-mentioned handling — 
it is effective when a property does not change a lot (that is, when a tint does not change). 
[0113] Moreover, in order to simplify next explanation, A[t][n [i]] (0<=n[i]<=255; i= 1, 2, — , 10; 
t=C, M, Y) is used and expressed. In addition, about a black toner, although sufficient precision is 
acquired even if it uses which picture signal of RGB, G (Green) component is used here. 
[0114] Similarly, a reading signal is also expressed with a [t] and [i] (i= 0, 1, — , 9; t=C, M, Y, K) 
only using the picture signal of the complementary color. 

[0115] Moreover, below, it is A about reference data A [t], [i], and write-in value a [t] and [i] of 
LD to the toner t of a certain color (t=C, M, Y, K) [i]. It abbreviates to a [i] and writes. 
[0116] A YMCK gradation translation table is obtained by comparing A [n] with a [LD] mentioned 
above. Here, n is an input value to a YMCK gradation translation table, and reference data A [n] 
which amended the RGB code is the desired value of the reading picture signal which read with 
the scanner the YMC toner pattern outputted with the laser write-in value LD [i] after carrying 
out YMCK gray scale conversion of the input value n. Here, there are two kinds of reference 
data which amended the RGB code, the reference data which amend according to the image 
concentration in which the output of a printer is possible, and the reference data which are not 
amended. Decision whether it amends or not is judged with the data for decision which are 
beforehand memorized in ROM or RAM and which are mentioned later (about this amendment, it 
mentions later). 

[0117] By calculating LD corresponding to reference data A [n] mentioned above, the laser 
output value LD corresponding to the input value n to a YMCK gradation translation table [n] is 
calculated. About this, it is an input value i= 0, and 1, — , 255 (in the case of a 8-bit signal). It 
receives and can ask for a gradation translation table by asking. 

[01 18] The input value [ as opposed to a YMCK gradation translation table in that case ] of n= 
OOh, 01 h, — , FFh (hexadecimal) As opposed to all the receiving values Instead of performing the 
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above-mentioned processing, the above-mentioned processing is performed about the value of n 
[i] =0, 11h, 22h, — , a jump jump like FFh. About the other point a spline function etc. — 
interpolation — carrying out (creation of a gradation translation table) — Or the inside of the 
YMCK gradation translation table beforehand memorized in R0M131, The nearest table for which 
it asked by the above-mentioned processing (0 LD [0]) and that passes along the group of (1 1h, 
LD [11h]). (22h, LD [22h]), — , (FFh, LD [FFh]) is chosen (selection of a gradation translation 
table). 

[0119] Here, the above-mentioned processing is explained with reference to drawing 22 . In 
drawing, the axis of abscissa of the 1st quadrant (a) is the input value n to a YMCK gradation 
translation table, axes of ordinate are the readings (after processing) of a scanner 420, and 
reference data A [i] mentioned above is expressed. To the value which read the gradation 
pattern with the scanner, the readings (after processing) of a scanner 420 are values after 
RGBgamma conversion (here, it is not changing), average processing of several reading data in a 
gradation pattern, and addition processing, and are processed as 12 bit-data signals here for the 
improvement in operation precision. 

[0120] Moreover, the axis of abscissa of the 2nd quadrant (b) expresses the readings (after 
processing) of a scanner 420 as well as an axis of ordinate. 

[0121] The axis of ordinate of the 3rd quadrant (c) expresses the writeHn value of a laser beam 
(LD). This data a [LD] expresses the property of the printer section. Moreover, although the 
write-in value of LD of the actually formed pattern is 16 points of OOh (natural complexion), 11h, 
22h, — , EEh and FFh and shows the value of a jump jump, it interpolates between detecting 
points and treats it as a continuous graph here. 

[0122] The graph (d) of the 4th quadrant is YMCK gradation translation table LD [i], and asking 
for this table is the purpose. 

[0123] The axis of ordinate and the axis of abscissa of a graph (f) are the same as the axis of 
ordinate and axis of abscissa of a graph (d). In forming the gradation pattern for detection, it 
uses the YMCK gradation translation table (g) shown in the graph (f). 

[0124] The axis of abscissa of a graph (e) is the same as the 3rd quadrant (c), and expresses the 
linear transformation on expedient for expressing the relation between the write-in value of LD 
of gradation pattern creation time, and the readings (after processing) of the scanner 420 of a 
gradation pattern. 

[0125] Reference data A [n] is called for from a certain input value n, and it asks for the LD 
output LD [n] for obtaining A [n] along with the arrow head in drawing (I) using readings [ of a 
gradation pattern ] a [LD]. 

[0126] Next, an operation procedure is explained based on drawing 23 . Drawing 23 is a flow 
chart which shows the creation procedure of the gradation translation table at the time of ACC 
activation. First, an input value required in order to ask for a YMCK gradation translation table is 
decided (step S21). Here, it is referred to as n[i]=11[h]xi (i= 0, 1, — , imax= 15). 
[0127] The procedure continued and mentioned above amends reference data A [n] using 
correction value k [s] and [t] of an RGB code (step S22), and a printer 413 amends reference 
data A [n] according to the image concentration in which an output is possible (step S23). the 
write-in value of the laser which can obtain the maximum image concentration which can be 
created by the printer 413 here — FFh (hexadecimal display) it is — ** — it carries out and 
readings [ of the pattern at this time ] m [FFh] is set to mmax. It is referred to as reference data 
A [i] (i=i2 +1, — , imax-1) (i2>=i1, i2<=imax-1) which does not perform amendment by the side of 
the reference data A[i] (i= 0, 1, — , i1) high image concentration which does not amend by 
applying to a middle image concentration side from a low image concentration side, and 
reference data A [i] (i=i 1+1, — , i2) which performs amendment. 

[0128] Below, it assumes as a picture signal proportional to the manuscript reflection factor 
which does not perform RGB-gamma conversion, and the concrete count approach is described. 
Difference deltaref of the data is calculated among the reference data which do not amend from 
reference data [ of the high image concentration section / with the lowest image concentration ] 
A [i2 +1], and reference data [ of the low image concentration section / with the highest image 
concentration ] A [i1]. That is, difference deltaref of data is calculated like the following 
(formulas 5). In the case of the reflection factor linear which does not perform RGBgamma 
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conversion which is a reversal process here, or a lightness linear, it is deltare€>0. 
deltaref = A[i1]-A [i2 +1] (formula 5) 

[0129] Difference deltadet is similarly calculated from readings mmax of a pattern which can, on 
the other hand, obtain the maximum image concentration which can be created in the printer 
section. That is, difference deltadet of data is calculated like the following (formulas 6). 
deltadet = A[i1]-mmax (formula 6) 

[0130] Thereby, reference data A [i] (i=i 1+1, — , i2) which amended the high concentration 
section from (the formula 5) and the (formula 6) can be expressed with the following (formulas 7). 

A[i]=A[i1]+(A[i]-A [i1]) X (delta det/delta ref) 
(i=i 1+1,i1+2. ~ i2 -1.i2) 
(formula 7) 

[0131] It continues and asks for desired value [ of the readings of the scanner 420 
corresponding to n [i] for which it asked step S21 ] m [i] from reference data A [n] (step S24). In 
fact, reference data A[n {jH (0 <=nD] <=255, j=0, 1, — jmax. and nG]<=n [k] for j<=k) 
corresponding to n Q] of a jump jump is performed as follows. That is, it asks for j (0 <=j<=jmax) 
used as nO]<=n[i]<n Q+l]. 

[0132] In the case of a 8-bit picture signal, count will become easy if it asks for reference data 

as n[0] =0, nQmax] =255, nQmax+l] =nGmax]+1, and AGmax+1]=A Dmax]. 

[0133] It asks for j to m [i] for which it asked as mentioned above from (a formula 8). 

m[i]=AD]+(AD+1]-A [i]) - (n[i]-n UJ) 

/(n[i+1]-n [j]) 

(formula 8) 

[0134] Moreover, the precision of the gradation translation table with which the direction whose 
n Q] is the smallest possible spacing finally asks for spacing of reference data becomes high. 
[0135] Here, although interpolated by the linear expression, you may interpolate with a high order 
function, a spline function, etc. In that case, m[i]=f (n [i]) 
It carries out. 

[0136] Moreover, in the case of the k-th function, it carries out like for example, a degree type. 
[Equation 2] 

k 

f (x)=2 bi xi 

[0137] It continues and the writeHn value LD [i] of LD for obtaining desired value m [1] for which 
it asked at step S24 is calculated from readings [ of a pattern ] a [i] in the same procedure as 
step S24 (step S25). For example, in processing the picture signal which omits RGBgamma 
conversion, the value of LD responds for becoming large and a [LD] becomes small. Namely, LD 
[k] <LD [k+1] 

alike — receiving — a[LD[k]] >=a[LD [k+1]] 
It becomes. 

[0138] Here, the value at the time of pattern formation was made into LD[k] =00h, 11h, 22h, — , 
66h, 88h, AAh and FFh, and ten values of k= 0, and (1, — , 9). By image concentration with little 
toner coating weight, since this has a large change of the readings of the scanner 420 to toner 
coating weight, it makes dense spacing of the write-in value LD of a pattern [k], and in image 
concentration with much toner coating weight, since change of the readings of the scanner to 
toner coating weight is small, it extends and reads spacing. 

[0139] As a merit by this, toner consumption can be held down compared with LD[k] =00h, 11h, 
22h, — , the case where the number of EEh, FFh (a total of 16 points), etc. and patterns is 
increased. Under moreover, the effect of that there is little change to a LD write-in value in a 
high image concentration field, the potential nonuniformity on a photo conductor, the adhesion 
nonuniformity of a toner, fixing nonuniformity, potential nonuniformity, etc. Since it was easy to 
reverse readings and was not necessarily effective in improvement in precision even if it 
narrowed spacing of a LD write-in value, the pattern was formed with the above LD write-in 
values. 

[0140] moreover — a — [ — LD — [ — k~]— ] — >= — m — [ — i— ] — > — a — [ — 
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LD — [ — k — + — one — ] — ] — becoming — LD — [ — k — ] — receiving — several 3 
formula — carrying out . 
[Equation 3] 

( LD [ k+ 1 ]— LD [ k ] ) • { m [ I ]-a [ LD [ k ] J ) 



LD[l] = LD[kh 



(a[LD[k+1 ]]-aILO[k]]) 



[0141] In a[LD[kmax]]>m [i] (when the image concentration of the desired value calculated from 
reference data is high), it is [Equation 4] when it considers as 0 <=k<=kmax (kmax> 0). 

LD[i]»iLD[k]+ <^P['^^^3~'-D[l<max-1])-(m[lh-a[LP[kiiiajc-1]]) 

( a [ LD [kmax] J-a [ LD [ kmax— 1]] ) 

It carries out and predicts by extrapolating by the primary formula. This may take a logarithm 
besides a primary type and may extrapolate by other approaches. 

[0142] Thereby, input-value [ to a YMCK gradation translation table ] n [i] and the group (i= 0, 1. 
— 15) (n [i], LD [i]) of an output value LD [i] are called for. 

[0143] next, it asks at step S25 — having had (i(n [i], LD [i]) = 0, 1, ~ 15) — the gradation 
translation table which performs interpolation to origin with a spline function etc., or it has in 
ROM is chosen (step S26). 

[0144] ** Explain the creation approach of the gradation translation table for printers, next the 
creation approach of the gradation translation table for printers set as the printer gamma 
correction circuit 412 for image formation. 

[0145] First with reference to drawing 24 , detection processing of a development property is 
explained. The concentration gradation pattern of np individual (here np= 12) is formed on a 
photo conductor 102 (step S31), and the surface potential Vsi (i= 1, 2, np) of a photo 
conductor 102 is read by the surface potential sensor 139 (step S32). 

[0146] Next, by developing the concentration gradation pattern formed on the photo conductor 
102 with a development counter, it develops and (step S33) continues, and as shown in drawi ng 

25 , the detection output Vpi (i= 1, 2 np) of the toner image on a photo conductor 102 is 

obtained by the photo sensor 136 which exists in the hand-oi^cut downstream of a photo 
conductor 102 (step S34). 

[0147] Here, as an example, the laser output used for detection is the value (hexadecimal 
display) of a picture signal, and 00 (h), 10 (h), 20 (h), 30 (h), 40 (h), 50 (h), 60 (h), 70 (h), 90 (h), 
BO (h), DO (h), and FF (h) are used for it. 

[0148] Next, the gradation processing which made the unit a total of 2 pixels of 1 pixel of 2 pixel 

X vertical scanning of horizontal scanning is explained as an example of gradation processing. If 

every 2 pixels of a main scanning direction are made into a group and the picture signal of the 

pixel by the side of the back after NV and processing is made [ the pixel of the near side of the 

main scanning direction of them / a picture signal / the picture signal of the pixel by the side of 

N1 and the main scanning direction back ] into N2' for the picture signal of the pixel of the near 

side after N2 and processing Nr= 2xN1 (0 <=N 1<=32) 

Nr= N 1+32 (32 <N 1<=223) 

Nr= 255 (223 <N 1<=225) 

N2'= 0 (0 <=N 2<=32) 

N2'= N 2-32 (32 <N 2<=223) 

N2'= 2xN 2-255 (223 <N 1<=225) 

The gradation processing carried out is used. 

[0149] It continues and the amendment approach of a picture signal is explained with reference 
to drawing 26 . In Graph a, an axis of ordinate expresses a laser output (or image output signal), 
and an axis of abscissa expresses the output of a photo sensor 136. After forming the 
concentration gradation pattern latent image of np individual on the photo conductor drum 102, 
this graph is developed and is obtained by detecting the amount of reflected lights of that toner 
image by the photo sensor 136. 

[0150] In Graph b, an axis of ordinate is the same with Graph a, and a laser output and an axis of 
abscissa express the surface potential of a photo conductor. This expresses the optical damping 
property of a photo conductor. This is obtained by measuring the surface potential when forming 
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the concentration gradation pattern latent image of np individual on the photo conductor drum 
102 by the potential sensor 139 as well as Graph a. 

[0151] Graph c expresses the gradation translation table used for the image formation section, 
the axis of abscissa of drawing is an image input signal (amount to which this is proportional to 
the concentration of for example, a manuscript image), and an axis of ordinate expresses the 
picture signal after conversion according the output or image input signal of laser to a gradation 
translation table (image output signal). Here, an image input signal has the resolution of 8 bits 
(256 values), and the write-in quantity of light of laser has the resolution of 8 (- 10) bit for 
between the minimum value of laser, and maximums similarly. In addition, Oa in drawing (it 
indicates like Oa the sign which has the alphabetic character a in O. and henceforth) expresses 
the relation of the laser output and image input signal which are used at the time of detection. 
[0152] In Graph d, an axis of ordinate expresses the toner coating weight on a photo conductor 
102, an axis of abscissa expresses the output of a photo sensor 136, and this expresses the 
output characteristics of a photo sensor 136. Although this property changes with the class of 
sensor to be used, whenever [ champing-angle ], distance from a photo conductor, etc., this is 
known beforehand and is almost fixed. 

[0153] In Graph e, an axis of ordinate expresses toner coating weight, and an axis of abscissa 
expresses the surface potential of a photo conductor 1 02. This expresses the surface potential 
of a photo conductor 102, and the relation (namely, development property) of the toner coating 
weight on a photo conductor 102. In addition, Oh in drawing (sign which has h in O) expresses 
DC component of development bias. 

[0154] Graph f expresses the relation of the toner coating weight on the photo conductor 102 to 
an image input signal. 

[0155] The output Vpr of a photo sensor is converted into photo conductor top toner coating 
weight (M/A) i [mg/cm2] (i= 1, 2, .., np) using the relation of Graph d. It asks for this by the 
approach described below as an example. 

[0156] The reflected light of the toner image formed on the photo conductor 102 is detected by 
the photo sensor 136, and is sent to the Maine control section (CPU130) as a detection signal. 
Coating weight ml per unit area of the toner which adhered VSP and VSG to the reference 
pattern as the photo-sensor output from the toner holdfast of the reference pattern section, 
and an output of the natural complexion section, respectively [g/cm2] is ml = -In 
(VSP/VSG)/**** = -6.0x103 [cm2 / g] 

Toner coating weight is converted from ******. beta is a constant decided with a photo sensor 
and a toner here, and the above-mentioned value is a value of a black toner. It is convertible 
similarly about yellow, cyanogen, and a Magenta. Here, although calculated, you may change by 
the look-up table created beforehand. 

[0157] By the above-mentioned approach, the relation between the photo conductor surface 
potential Vsi and the photo conductor top toner coating weight (M/A) i is called for. and the 
development property i of Graph e is acquired. 

[0158] However, as shown in Graph d, the output of a photo sensor shows the fixed value Vpmin 
in a toner coating weight field ((M/A)>=(M/A)C) higher than a certain toner coating weight (M/A) 
C. Although the surface potential of a photo conductor 102 falls in fact on the other hand to the 
image input signal beyond the image input signal n of the graph c in drawing as shown in Graph b, 
and toner coating weight is changing, the toner coating weight (M/A) on a photo conductor 102 
always becomes constant value (M/A) C. Therefore, even if the development property that it is 
actual in Graph e is Oc, the development property searched for from the detected result 
becomes like Oi, and a gap produces it between value Oi detected as actual value Oc. 
[0159] Then, the following amendments are performed in order to compensate a gap of an actual 
development property and the development property calculated from the detection value. When 
the detection value Vpi of the photo sensor 136 to picture signal Oi is beyond the predetermined 
value Vpc, it converts into the amount (M/A) i which is proportional to the toner coating weight 
on a photo conductor 102, or it mostly from the detection value. From these values, relational 
expression with the output values Vsi and i (M/A) of a surface potential sensor is calculated. 
Here, a primary type is used and they are following related (M/A) i=axVsi+b. (Vpi>=Vpc) 
Or it is i=a(M/A) x(Vsi-VDC) +b, using DC component of development bias as VDC. (Vpi>=Vpc) 
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********. Here, a and b are multipliers and are determined using approaches, such as a least 
square method, from the value of Vsi and i (WAX In addition, if toner coating weight on the 
photo conductor 102 with which the output value of a photo sensor 136 serves as Vpc is set to 
C (M/A), it is the same also as coating weight range which fills i(M/A) <=(M/A) C. 
[0160] In a field lower than the value (M/A) MIN with the toner coating weight on a photo 
conductor 102, the gap from the straight-line relation between toner coating weight and the 
surface potential on a photo conductor 102 may become large. In order to prevent it, the 
multipliers a and b of a formula mentioned above are determined about the detection result of 
the photo conductor 102 top toner coating weight which fills MIN(M/A) <=(M/A) i<=(M/A) C. 
[0161] Here, although toner coating weight was used, the multipliers a and b of a formula 
mentioned above from the toner adhesion field corresponding to the toner adhesion field which 
fills Vpc<=****<=Vpmax by setting the detection output of the photo sensor 136 corresponding 
to MIN (M/A) to Vpmax may be determined. 

[0162] About prediction processing of the above development property, if it collects into a flow 
chart, it will become like drawing 27 . First, the detection output Vpi of a photo sensor 136 is 
converted into the toner coating weight (M/A) i (step S41). Next, when it judges whether the 
toner coating weight (M/A) i fills MIN(M/A) <=(M/A) i<=(M/A) C (step S42, step S43) and 
conditions are fulfilled, it asks for the multiplier (multipliers a and b mentioned above) of function 
expression (M/A) i=f (Vsi) from the toner coating weight (M/A) i and the potential output Vsi 
(step S44). 

[0163] Next, if it judges whether it was set to i(M/A) >(M/A) C (step S45) and conditions are 
fulfilled, the toner coating weight (M/A) i will be calculated using function expression (M/A) i=f 
(Vsi) from the potential output Vsi (step S46). 

[0164] Although it judged whether the value would be used from the size relation of the 
detection output of the photo sensor 136 to the predetermined value Vpc in the above- 
mentioned example As this Vpc is shown in drawing 28 , receive the change delta (M/A) of the 
toner coating weight (M/A) of a photo conductor 102. Absolute value [delta ****/delta (M/A) | 
of the ratio of variation delta**** of the output value **** of a photo sensor 136 Predetermined 
value Idelta ****/delta (M/A) |0 The approach which mentioned above the toner coating weight 
on the equal photo conductor 102 by setting the output value of C (M/A) and the photo sensor 
at that time to Vpc can be used. 

[0165] In this case, [delta ****/delta (M/A) |>=|delta ****/delta (M/A) |0 The photo conductor 

top toner coating weight field to fill corresponds with (M/A)<=(M/A)C, and is |delta ****/delta 

(M/A) |>|delta ****/delta (M/A) |0. It corresponds to i(M/A) <=(M/A) G. 

[0166] Thus, detection result Oc of Graph f is obtained from the development property i 

searched for and a picture signal. Detection property Oc of the 4th quadrant was obtained to the 

gradation translation table of Oa of the 1st quadrant Using this result, gradation translation table 

Ob after the amendment for obtaining ideal property Od can be obtained. 

[0167] The gradation translation table obtained as mentioned above is used as a gradation 

translation table for printers. 

[0168] As mentioned above, about the creation approach of the explained gradation translation 
table for printers, if a flow chart shows, it will become like drawing 29 . First, a reference pattern 
is created on a photo conductor 102 (step S51). Next, the formed reference pattern is detected 
by the photo sensor 136 and the surface potential sensor 139 (step S52). A development 
property is predicted from the output value (picture signal) of the result continued and detected 
and the laser used for pattern formation ** (step S53). At the end, the gradation translation 
table for printers is created from the predicted development property (step S54). 
[0169] ** boil, attach and explain amendment processing when a development property changes 
with aging from the time of initialization after predetermined time with reference to amendment 
processing, next drawing 30 of a development property. In addition, in drawing, since Graphs a-f 
are the same as the graph with which drawing 26 corresponds, respectively, explanation is 
omitted. 

[0170] drawing 3 0 — setting — the relation between the image input signal at the time of a 
setup, and a laser output — Oa (the sign which has the alphabetic character a in O — ) The 
detection data of the photo sensor 136 to that laser output when indicating like Oa Henceforth, 
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Ob, Relation between Oc, an image input signal, and the toner coating weight on a photo 
conductor 102 is set to Od for the relation of the toner coating weight on the photo conductor 
102 to the surface potential of the photo conductor 102 called for by the approach mentioned 
above. 

[0171] drawing — setting — the detection output of the photo sensor after predetermined time 
— Ob' supposing it becomes — this — a development property — Oc to Oc' the relation with 
the toner coating weight on the photo conductor [ as opposed to / mean having changed, 
consequently / an image input picture signal ] 102 — Od' It means having become. Therefore, 
gradation nature has changed after the first stage and predetermined time. 
[0172] It is not desirable from the point of image reappearance that gradation nature has 
changed after the first stage and predetermined time. Therefore, this is amended as follows. 
[0173] The relation between the image input signal n of the 1st quadrant and laser output P 
presupposes that it is linear relation as shown in Oa at the time of initialization. That is, it is 
P=Pmax/FF(h) xn, using laser intensity at the time of a picture signal FF (h) as Pmax. 
[0174] When the relation between an image input signal and a laser output is Oa, in the laser 
output to the image input signal i, the toner coating weight on a photo conductor 102 is changing 
from initial (M/A)i (0) to (M/A)i (t) after predetermined time to Pi. 

[0175] On the other hand, to the image input signal j, a laser output is Pj and the toner coating 
weight on the photo conductor to this laser output is changing from initial (M/A)j (0) to (M/A)j (t) 
after predetermined time. 

[0176] In in above-mentioned, especially, when it is (M/A)i(0) =(M/A)j (t), the image 
concentration to an image input signal will not change after the first stage and predetermined 
time seemingly by changing the relation between the image input signal i after predetermined 
time, and a laser output with i->Pi to i->Pj. 

[0177] Thus, it can ask for property Oa' by performing same processing using the detection data 
of np individual. Under the present circumstances, the value during actual point of measurement 
can be given by performing linear interpolation or interpolating by a spline curve etc. Or the 
above-mentioned count is performed about a number of [ the data point of detected np 
individual, or / of them ], the look-up table memorized in R0M131 using the value is chosen, 
without calculating about no points, and it is it Amendment property Oa' You may use by 
carrying out. 

[0178] Thereby, the gradation nature which carried out aging after predetermined time to the 
time of initialization can be amended as it is not changing seemingly. 

[01 79] In addition, the outline of amendment processing of a development property becomes like 
the flow chart of drawing 31 . First, detection (the same as that of prediction processing of the 
development property shown by drawing 27 ) of a development property is performed (step S61), 
and a development property is amended, as a detection output is memorized as (M/A)i (t) (step 
S62) and was mentioned above (step S63). 

[0180] Property Oa' after the predetermined time acquired by the above-mentioned processing 
Set and the laser output corresponding to the image input signal FF (h) Pmax (t). When the laser 
output of the image input signal FF at the time of initialization (h) is set to Pmax (0), as the 
amendment approach at the time of being Pmax(O) !=Pmax (t) There are the two amendment 
approaches in the case of giving the resolution of 8-10 bits about between the case where even 
the image input signal k used as Pmax(t) =Pk(0) is used with the laser output POO in a picture 
signal 00 (h), and the resolution between Pmax(es) (0) maintained, and Pmax(es) (t). Although 
control of imaging conditions becomes easy in this invention in order not to change the maximum 
of laser intensity in the case of the former, although which [ two ] the above-mentioned 
approach may be used, there is a fault that the substantial number of gradation will become 
fewer. 

[0181] Besides the above-mentioned amendment approach, it is development onset potential 
(here surface potential in coating weight (M/A) MIN) by changing the development bias which is 
one of the imaging conditions with Oe->Oe' in drawing 30 Of->Of' It can be made to change. 
Consequently, the relation of the photo conductor top toner coating weight to the surface 
potential on a photo conductor is Oc' ->Oc". It changes. However, it is Oe' here. It chose so 
that it might be in agreement with early development onset potential Oe. 
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[0182] In this case, Oa->Oa" (refer to drawing 30 ) has few amounts of amendments between an 
image input signal and a laser output (a difference with Oa and Oa', and difference with Oa and 
Oa") to Oa->Oa' (refer to drawing 26 ), and it ends. In the case of the method which chooses an 
amendment table, since there is little amendment width of face and it ends by using this 
approach, there is a merit that there is little storage capacity of an amendment table and it ends. 

[0183] In addition, the same effectiveness can be acquired by controlling the electrification 
potential of a photo conductor etc. other than development bias. In this case, the outline 
flowchart of amendment processing of a development property is shown in drawing 32 . First, 
detection (the same as that of prediction processing of the development property shown by 
drawing 27 ) of a development property is performed (step S71), and a detection output is 
memorized as (M/A)i (t) (step S72), next the imaging conditions of the electrification appearance 
of a photo conductor etc. are changed (step S73), and at the end, as mentioned above, a 
development property is amended (step S74). 

[0184] ** Synthetic processing of a synthetic gradation translation table (creation processing) 
With reference to the flow chart of draw i ng 33 , the processing which compounds the gradation 
translation table for printers of the printer section of a copying machine 101 and the criteria 
gradation translation table of a printer controller 419, and creates a synthetic gradation 
translation table is explained. 

[0185] First, the gradation translation table for printers created as mentioned above is sent out 
to a printer controller 419 from the printer section (step S81). 

[0186] Next, through gray-scale-conversion table ** is set up for the gradation translation table 
for printers of the printer section, and it is made not to perform amendment by the gradation 
translation table for printers to a duplex in the printer section (step S82). The data of a through 
gradation translation table are shown in dra wing 34 . 

[0187] It continues and composition with the criteria gradation translation table of printer 
controller 419 ** and the inputted gradation translation table for printers is performed by the 
printer controller 419 side (step S83). 

[0188] Here, synthetic processing of the gradation translation table of step S83 is concretely 
explained using the format of programming language C. Gray scale conversion of the gradation 
translation table for printers is set to B to the gradation curve A of the criteria gradation 
translation table used as criteria. It writes E=B [ the gradation curve which performed gray scale 
conversion for the gradation curve A by gray scale conversion B ] (A). Moreover, gray scale 
conversion which changes whenever [ curve ] for every modes, such as an alphabetic character, 
a photograph, and a map, is set to mode. 
[0189] 

<List> 1 const mode^max=1 ; typedef int Table [256]; Table A, E [mode.max], B;/* fullO: 
Processing which changes whenever [ whole curve ] */Table fulKint mode) { /* mode specifies 
image quality mode. */ int i; for (i = 0; i <= 255; i++) E[mode][i] = B[ A[mode][i] ]; return E;} 
main(){ /* mode specifies image quality mode. */ int mode; for (mode = 0; mode < mode#max; 
mode++) E[mode] = fulK mode ); } 

[0190] In addition, at the above-mentioned example, it is mode_max =1. 1 since it is carrying out 
It becomes the processing to the image quality mode of a class. 

[0191] At the end, the compound gradation translation table is set up as a synthetic gradation 
translation table (step S84). 

[0192] As mentioned above, according to the gestalt 1 of operation, the gradation translation 
table for printers created in the printer section of a copying machine 101 is outputted to a 
printer controller (print control unit) 419. Within a printer controller 419 Compound the criteria 
gradation translation table which a printer controller 419 has, and the gradation translation table 
for printers sent from the copying machine 101, and a synthetic gradation translation table is 
created. Since it is used setting up in a printer controller 419, the gradation stability which is the 
effectiveness of dithering, and the linearity of gradation nature can be maintained, and generating 
of a false profile can be reduced, and stability with the passage of time can be secured. 
[0193] Moreover, since the gradation translation table for printers is amended by using it in 
accordance with the detection result of a photo sensor 1 36, and the detection result of the 
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potential sensor 139 according to the gestalt 1 of operation, even when a gradation property 
changes with fluctuation of a development property, concentration fluctuation can be amended, 
always good concentration can be reproduced, and an image faithful to a manuscript can be 
obtained. 

[0194] Moreover, according to the gestalt 1 of operation, the gradation pattern image formed and 
created on the recording paper in the printer section is read with a scanner 420. Since the 
gradation translation table for scanners is amended based on the reading signal of the gradation 
pattern used as the reading signal of the read gradation pattern, and the criteria memorized 
beforehand The concentration of the gradation pattern read in on image support (photo 
conductor 102) for change of the development property by aging. Even when the concentration 
of the gradation pattern image actually outputted to the recording paper from the printer section 
stops being in agreement, the gradation translation table for scanners can be set as a suitable 
value, and color reproduction nature faithful to a manuscript can be maintained. 
[0195] [Gestalt 2 of operation] the image output system of the gestalt 2 of operation In a printer 
controller 419, two or more criteria gradation translation tables which embraced the class of 
image field are arranged. As a synthetic gradation translation table Compound the criteria 
gradation translation table and the gradation translation table for printers which correspond for 
every image field, and two or more synthetic gradation translation tables are generated. It is 
what uses two or more generated synthetic gradation translation tables properly for every image 
field. Again The 2nd synthetic gradation translation table which compounded the gradation 
translation table for scanners, and the gradation translation table for printers and for which it 
asked It sets to either the gradation translation table for scanners, or the gradation translation 
table for printers, and the non-translation table which does not perform gray scale conversion 
substantially is set to another side. 

[0196] In addition, since the fundamental configuration is the same as that of the image output 
system of the gestalt 1 of operation, only a part different here is explained. 

[0197] Drawing 35 shows the outline configuration of the image output system of the gestalt 2 of 
operation. The printer controller 419 of the gestalt 2 of operation The image-processing section 
17 (not shown) consists of a mode selector 22, a gradation conversion circuit 23, and a gradation 
processing circuit 24. Furthermore, it has two or more gradation conversion circuit #1-#3 (three 
gradation conversion circuits as [ Here ] an example) for every image field in the gradation 
conversion circuit 23, and has two or more gradation processing circuit #1-#3 (three gradation 
processing circuits as [ Here ] an example) for every image field in the gradation processing 
circuit 24. In addition, the sign 25 in drawing shows the field judging section which judges an 
image field. 

[0198] Here, the field judging section 25 judges whether output image data (image data inputted 
from the host computer 418) is "alphabetic data", it is "photograph data", or it is "data which 
need the other processing." It is for changing the parameter used in the gradation conversion 
circuit 23 in the field judging section 25 which the purpose of a judgment mentions later, and the 
gradation processing (dithering) circuit 24. 

[0199] Moreover, the three following approaches can be illustrated as the judgment approach of 

the field judging section 25. 

[0200] It judges with the 1st approach being "photograph data" when the image data or bit map 
data except having judged with "alphabetic data" and having been judged with the alphabetic 
character, when the image data from a host computer 418 was PostScript data and a character 
code was contained in PostScript data is transmitted. 

[0201] The 2nd approach develops the image data sent from the host computer 418 to the image 
memory included in RAM14, and judges whether it is alphabetic data or it is photograph data 
based on the developed data. This is the same as the approach of judging whether a color 
copying machine reading a manuscript with a scanner, and being the alphabetic character section 
about the part of a manuscript, it being the photograph section, or it being the halftone dot 
section. 

[0202] The software in a host computer 418 the 3rd approach which field in image data It has a 
means to specify whether it is data in image quality modes, such as "alphabetic data", the 
"photograph data 1", and the "photograph data 2." The gradation translation table set as 
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gradation conversion circuit #1-#3 of the gradation conversion circuit 23 according to the image 
quality mode specified with a this means to specify, and the gradation processing (dithering) 
parameter set as gradation processing circuit #1-#3 of the gradation processing circuit 24 are 
changed. 

[0203] As an example, the through gradation processing which does not perform dithering is set 
as gradation processing circuit #1 of "alphabetic data 1", and gradation processing according the 
gradation processing which used the dither matrix to an error diffusion method is set as 
gradation processing circuit #3 for a setup and the "photograph data 2" gradation processing 
circuit #2 for "the photograph data 1." it — corresponding — the gradation translation table 1 
for through gradation processing in gradation conversion circuit #1 of "alphabetic data 1" — 
setting up — "the photograph data 1" — the gradation translation table 2 corresponding to a 
dither matrix in gradation conversion circuit #2 of ** — a setup and the "photograph data 2" — 
the gradation translation table 3 corresponding to error diffusion process is set as gradation 
processing circuit #3 of **. 

[0204] In addition, the above-mentioned gradation translation tables 1-3 are equivalent to two or 
more criteria gradation translation tables which embraced the class of image field Moreover, 
composition with two or more of these criteria gradation translation tables and the gradation 
translation table for printers transmitted from the digital copier 101 is performed by the same 
approach as the gestalt 1 of operation mentioned above. A gradation translation table is 
compounded by specifically being referred to as mode_max=3 in the <list 1> shown with the 
gestalt 1 of operation, and considering that Table E [mode_max] is the above-mentioned 
gradation translation tables 1-3, Therefore, with the gestalt 2 of operation, the synthetic 
gradation translation table of the number corresponding to two or more criteria gradation 
translation tables will be compounded. 

[0205] Next, to the 2nd synthetic gradation translation table which compounded and created the 
gradation translation table for printers set as the printer gamma correction circuit 412 for image 
formation, and the gradation translation table for scanners set as the printer gamma correction 
circuit 409 for image processings, data smoothing is performed and how to lose a gradation jump 
of a gradation translation table is described. 

[0206] An example of the compound gradation translation table (2nd synthetic gradation 
translation table) is shown in drawing 36 . Like illustration, the gradation jump 2->5 is seen 
between 3 and 4 of IN, and it may become a false profile. In the upper table, IN expresses the 
input value to a gradation translation table, and OUT expresses the output value of a gradation 
translation table. 

[0207] Processing by the digital filter with the magnitude of 1x5 is performed as an example to 
the 2nd synthetic gradation translation table of drawing 36 . as a filter — the following — being 
shown (multiplier 5) — it uses. 
1 2 4 2 1 X 1/10 (Multiplier 5) 

[0208] If this processing is written using programming language C. it can express like <a list 2>. 
[0209] 

<List 2> #define BYTE.MASK 255 typedef int Table[256];TableE2, E3 ; int filter.size = 5; int 
digital.filter [filter_size] = {1,2, 4, 2, and 1}; int * filtering (Table Out and Table In) { int i, j, k ; uint 
normalize, sum, fil_half; uint * f = digital.filter; int f.size = filter_size; /*** normalize : The sum of 
a filter factor (standardization multiplier) ***/ for normalize (i = 0 and normalize = 0; i < f_size," 
i++)+= f [i]; fiLhalf = f_size / 2; /** i = 0 A small multiplier is i = 0. The value of LUT is used. **/ 
for (i =-fil_half; i < 0; i++) {— for ~ (G = 0 and sum = 0; j < f.size; j++) — k = i+j; if (k > 0) sum+= 
In [k] *f D]; else sum+= In [0] *f Q]; } 
Out[i + fil _half] = sum / normalize; } 

for (i = 0; i <= ByteMax - f_size; i++){ for (j = 0, sum = 0; j < tsize; j++) sum += In[i + j]*fD]; Out[i 
+ fil _half] = sum / normalize; } 

/** i = ByteMax A large multiplier is i = ByteMax. LUT **//** Use a ** value. * */ for (i = 
ByteMax-tsize+1; i <= ByteMax; i++) Out [i] = In [i]; /** LUT It is BYTE^MASK **//** when a 
value is larger than BYTE_MASK. . to carry out * */ for — {(i = 0;i <= BYTE.MASK; i++) — if 
(0ut[i4fil_half] > BYTE.MASK) Out [i+flLhalf] = BYTE.MASK; } 
return Out;} 
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main(){ filtering( Out, In );} 

[0210] Here, it is a function. Inside of the function argument of filtering (Table Out and Table In) 

Tablein The amendment gradient curve (namely, LUT) before performing digital filter processing, 

and TableOut It is an amendment gradient curve after digital filter processing. 

[0211] The 2nd synthetic gradation translation table which this mentioned above turns into a 

gradation amendment table with a more small gradient jump, as shown in drawing 37 . 

[0212] In step S82 of drawin g 33 , even if the gradation translation table for printers set as the 

printer gamma correction circuit 412 for image formation is not a through gradation translation 

table, it can also use a gradation translation table like drawing 38 which has an almost equivalent 

function. 

[0213] Moreover, as a property of a laser luminescence circuit, when the inversion of gradation 
etc. arises, an amendment table which does not produce the inversion of gradation may be set 
as the gradation translation table for the image formation sections. 
[0214] As mentioned above, according to the gestalt 2 of operation, in addition to the 
effectiveness of the gestalt 1 of operation, it sets to a printer controller 419. The gradation 
translation table for printers received from the printer section of a copying machine 101 It 
compounds with the gradation translation table corresponding to each of two or more fields of 
the image which a printer controller 419 should output. Since two or more compound synthetic 
gradation translation tables are used in each field of the subject-copy image in a printer 
controller 419 The highly efficient image-processing section which has two or more gradation 
translation tables can share the common printer section between the comparatively simple 
image-processing section with few gradation translation tables. 

[0215] Moreover, since data smoothing is performed to the 2nd synthetic gradation translation 
table which compounded the gradation translation table for printers, and the gradation translation 
table for scanners and for which it asked, generating of the false profile by gradation jump of the 
2nd synthetic gradation translation table can be prevented. 

[0216] Moreover, since said 2nd synthetic gradation translation table is set to either the 
gradation translation table for printers, or the gradation translation table for scanners and a non- 
translation table (gradation translation table near no changing) is set to another side, generating 
of a false profile can be prevented. That is. thereby, generating of the false profile by changing 
with two gradation translation tables can be prevented. 
[0217] 

[Effect of the Invention] The criteria gradation translation table with which a print control unit 
serves as criteria at the time of performing gray scale conversion of the image data inputted 
from the external device according to the image output system of this invention as explained 
above. The synthetic gradation translation table which inputted the gradation translation table for 
printers from the printer section, compounded with the criteria gradation translation table, and 
was generated, In order to perform a preparation and gray scale conversion of the image data 
further inputted from the external device using the synthetic gradation translation table, In the 
image output system which carries out the image output of the image data from an external 
device in the printer section of image formation equipment through a print control unit, the 
gradation stability which is the effectiveness of dithering, and the linearity of gradation can be 
maintained, and generating of a false profile can be reduced, and stability with the passage of 
time can be guaranteed. 



[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the outline block diagram of the copying machine of the gestalt of operation of 
this invention. 

[Drawing 2] It is the explanatory view of the control system in the copying machine of the 
gestalt 1 of operation. 

[Drawing 3] It is the block block diagram of the image-processing section (a scanner and the IPU 
section) of the copying machine of the gestalt 1 of operation, and the printer section. 
[ Drawing 4] It is the explanatory view of change actuation of the gradation translation table in 
the copying machine of the gestalt 1 of operation. 

[Dr awing 5] It is the block diagram of the laser modulation circuit in the copying machine of the 
gestalt 1 of operation. 

[Drawing 6] It is the explanatory view showing the outline configuration of the printer controller 
(print control unit) of the gestalt 1 of operation. 

[Drawing 7 l In the data-conversion section of the printer controller of the gestalt 1 of operation, 
it is the explanatory view showing the translation table for carrying out the bit escape of the 
image data of 2 gradation stored in RAM, and changing into the image data of 256 gradation. 
[Drawing 8] In the data-conversion section of the printer controller of the gestalt 1 of operation, 
it is the explanatory view showing the translation table for carrying out the bit escape of the 
image data of 4 gradation stored in RAM, and changing into the image data of 256 gradation. 
[Drawin g 9] In the data-conversion section of the printer controller of the gestalt 1 of operation, 
it is the explanatory view showing the translation table for carrying out the bit escape of the 
image data of 16 gradation stored in RAM, and changing into the image data of 256 gradation. 
[Drawing 101 It is the explanatory view showing the example of a configuration of the image- 
processing section of the printer controller of the gestalt 1 of operation. 
[Drawing 111 It is the explanatory view showing the example of the conversion value (table 
format) doubled with the property of the digital copier memorized by the gradation conversion 
circuit (RAM) of drawin g 10 . 

[Drawin g 12] It is the explanatory view showing the example of the set point (table format) in the 
case of reversing the image memorized by the gradation conversion circuit (RAM) of drawing 10 , 
and outputting. 

[Drawing 13} It is the flow chart which shows actuation of automatic gradation amendment (AGO: 
Auto Color Calibration) of the image concentration (gradation nature) of the gestalt 1 of 
operation. 

[Drawing 14] It is the explanatory view showing the outline configuration of the control unit of 
the gestalt 1 of operation. 

[Drawing 15] It is the explanatory view showing the example of a display of the liquid crystal 
screen of the control unit of the gestalt 1 of operation. 

[ Drawing 16} It is the explanatory view showing the example of a display of the liquid crystal 
screen of the control unit of the gestalt 1 of operation. 

[Dra jAnng_17] It is the explanatory view showing two or more concentration gradation patterns 
printed by the recording paper. 

[Drawing 18] It is the explanatory view showing the example of a display of the liquid crystal 
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screen of the control unit of the gestalt 1 of operation. 

[Drawing 1 9] It is the explanatory view showing the example of a display of the liquid crystal 
screen of the control unit of the gestalt 1 of operation. 

[Drawing 20] It is the explanatory view showing an example of the value of k [s] which is the 
correction value of an RGB code, and [t], 

[Drawin g 21] It is the explanatory view showing the example of a display of the liquid crystal 
screen of the control unit of the gestalt 1 of operation. 

[Drawing 22] It is the explanatory view showing the generation method of the gradation 
translation table (LUT) set as a gradation conversion circuit, 

[Drawing 23] It is the flow chart which shows the creation procedure of the gradation translation 
table at the time of ACC activation of the gestalt 1 of operation. 

[Drawing 24] It is the flow chart of detection processing of the development property of the 
gestalt 1 of operation. 

[Drawing 25] It is the explanatory view showing detection of the toner image on the photo 
conductor by the photo sensor of the gestalt 1 of operation. 

[Drawing 261 It is the explanatory view showing the amendment approach of the picture signal of 
the gestalt 1 operation. 

[Drawing 27] It is the flow chart which shows prediction processing of the development property 
of the gestalt 1 of operation. 

[Dr awing 28] It is the explanatory view showing the output of a photo sensor, and the relation of 
toner coating weight. 

[Drawing 29] It is the flow chart which shows creation processing of the gradation translation 
table for printers of the gestalt 1 of operation. 

[Draw i ng 30] It is the explanatory view showing amendment processing when a development 
property changes with aging. 

[Drawing 31] It is the outline flowchart of amendment processing of a development property. 
[Drawing 32] It is the outline flowchart of amendment processing of other development 
properties. 

[Drawing 33] It is the flow chart of synthetic processing (creation processing) of the synthetic 
gradation translation table of the gestalt 1 of operation. 

[Drawing 34] It is the explanatory view showing the data of a through gradation translation table. 
[Drawing 351 It is the explanatory view showing the outline configuration of the image output 
system of the gestalt 2 of operation. 

[ Drawing 36] It is the explanatory view showing an example of the gradation translation table 
(2nd synthetic gradation translation table) which the gestalt 2 of operation compounded. 
[Draw i ng 37] It is the explanatory view showing the example of a gradation amendment table with 
a more small gradient jump after processing with a digital filter to the 2nd synthetic gradation 
translation table. 

[ Drawing 38] It is the explanatory view showing the example of other gradation translation tables 
which replace a through gradation translation table. 
[Description of Notations] 

101 Digital Copier 

102 Photo Conductor Drum 

130 Maine Control Section (CPU) 

131 ROM 

132 RAM 

136 Photo Sensor 
139 Potential Sensor 
142 Control Unit 
420 Scanner 

401 Shading Compensation Circuit 

402 Scanner Gamma Conversion Circuit 

409 Printer Gamma Correction Circuit for Image Processings 

410 Gradation Processing Circuit 

412 Printer Gamma Conversion Circuit for Image Formation Sections 
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413 Printer 

417 System Controller 

418 Host Computer (External Device) 

419 Printer Controller (Print Control Unit) 
421,422 Pattern generation circuit 

13 CPU (Central Processing Unit) 

14 RAM 

15 ROM 

16 Data-Conversion Section 

17 Image-Processing Section 

20 Mode Register 

21 Gradation Conversion Circuit 

22 Mode Selector 

23 Gradation Conversion Circuit 

24 Gradation Processing Circuit 



[Translation done.] 
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